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BRAIN.
APRIL, 1882.

Original |irtif(cs.

NERVOUS SYSTEM OF THE ECHINODERMATA.

BT OEOBOE J. ROMANES, F.B.8.

The Editors of 'Brain* having requested me to supply an

abstract of the research which Professor Ewart and myself

are at present conducting on the locomotor system of the

echinodermata, I think that their wishes will best be met by

restricting the abstract to those features of the research which

have special reference to the morphology and physiology of

the nervous system.

Morphologically, then, the nervous system of the echino-

dermata is constructed on a simple plan. Taking the common
star-fish as a type, it is generally known that the nervous

system consists of a pentagonal ring of ganglia and fibres

surrounding the mouth, and sending off a trunk into each ray,

which supplies numberless branches to the muscles and ambu-

lacral feet, or pedicels. Choosing the echinus, or sea-urchin,

for a more detailed account of the character and distribution

of the nervous system, we find that it is composed of two parts

—one internal and the other external to the shell. The
internal part consists of fine radial trunks, which may be

traced from the ocular plates along the ambtdacral areas

external to the radial canals to the oral floor, where they

bifurcate and unite with each other, so as to form a pentagonal

nerve-ring. This ring lies between the oesophagus and the

VOL. V. B



2 NERVOUS SYSTEM OP THE ECHINODERMATA-

tips of the teeth which project from the lantern. Small

branches leave the ring and supply the ODSophagns, and lateral

branches arise from the several trunks to escape with the

pedicels through the apertures of the pore plates. Each trunk

lies in a sinus situated between the lining membrane of the

shell and the ambulacral radial canal; the lateral branehes

which accompany the first series of pedicels through the oral

floor are large and deeply pigmented; the branches within

the auricles are small ; those external to the auricles gradually

increase in size until the equator is reached, and from the

equator to the ocular plates they diminish. At the equator

the trunk is wider than at either pole, and it is often partially

divided for some distance at each side of the equator by a

deep longitudinal fissure. When the nerve trunk, after being

stained with chloride of gold or with osmic acid, is removed

from its sinus, it is seen to be enveloped by a thin fibrous

sheath. This sheath contains numerous large pigment cells,

and has scattered over it irregular masses of protoplasm which

have been deposited from the fluid of the neural sinus.

When the sheath is removed the trunk is seen to consist of

delicate fibres and of fusiform cells; the cells consist of a

nucleus and a thin layer of protoplasm which projects at each

end and terminates in a nerve-fibre.

The lateral branches of the trunk escape along with, and

are partly distributed to, the pedicels ; the remainder breaks

up into delicate filaments which radiate from the base of the

pedicel under the surface epithelium. When one of the large

branches already referred to as escaping with the inner row of

pedicels is trace<:l through the oral floor after sending a branch

to the foot, it breaks up into delicate fibres, some of which run

towards the bases of the adjacent spines and pedicellarin,

while others run inwards a short distance towfutls the ocal

aperture.

Either in connection with, or anatomically indepmdent of

these filaments from the lateral branches of the nerve tranki*.

there is an external plexus lying almost immediately onder thr

uriMse epithelium and extending from the shell to the qMnes

and pediocUariae. The fibres of this plexus closely rettnble

those of the lateral branches of the trunk ; but genecaUy they
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are smallor in size and have a distinct connexion with nerve

cells. The cells consist of an oval nucleus and of a layer of

protoplasm, which is generally seen to project in two, or some-

times in three, directions—the several processes often uniting

with similar processes from adjacent cells so as to form a fibro-

cellular chain or network.

In preparations from portions of Echini treated with both

chloride of gold and osmic acid, we have succeeded in tracing

the plexus over the surface of the shell between the spines and
pedicellariae ; and from the surface of the shell to the capsular

muscles at the bases of the spines. Further, we repeatedly

observed delicate fibres passing beyond the muscles, apparently

to end under the epithelium over the surface of the spines.

In the case of the pedicellariaB, the plexus on reaching the

stem runs along between the calcareous axis and the surface

epithelium, to reach and extend over and between the muscular

and connective tissue-fibres between the calcareous axis and

the bases of the mandibles. The plexus, now in the form of

exceedingly delicate fibres connecting small bipolar cells,

reaches the special muscles of the mandibles. In several

preparations, delicate fibres appeared to extend towards the

sensitive epithelial pad situated on the inner surface of each

mandible, a short distance from the apex. Although this

plexus is especially related to the muscular fibres—lying over

find dipping in between them—it is also related to the surface

epithelium, and delicate fibres often extend from it to end

under or between the epithelial cells.

Before proceeding to give an account of the physiology of

the nervous system, it is desirable to say a few words on the

natural movements of star-fishes and sea-urchins. This is

desirable, not only because it is necessary to study the natural

movements before we can be in a position to appreciate the

results of the following experiments, but also because these

natural movements form in themselves a study of considerable

interest.

Taking the common star-fish ( Uraster rvbens) as our starting-

point, it is needless to dwell upon the well-known mechanism

of the ambulacral system. The rate of crawling upon a flat

horizontal surface is 2 inches per minute. The animal usually

B 2



4 NKUVOUS SYSTEM 01' IHi: ECHINODERMATA.

crawls in a nati <liri(tiuii, und, while crawling, the

ambulacral I' ' t it tli<end of each ray are protruded forwards

as feelers; this is jiartiiularly the case with the terminal feet

on the ray, or rays, facing the direction of advance. When in

the course of their advance these tentacular feet happen to

come into contact with a solid Ixxly, the animal may either

continue it« -lii-.ti ii .1 ahince unchanged, or may deflect

tliitt direction towards the solid body. Thus, for instance, if,

while the star-fish is advancing along the floor of a tank, the

tentacular feet at the end of one of its rays happen to touch a

perpendicular side of the tank, the animal may either at once

proceed to ascend this ]»erpendicular side, or it may continue

to progress along tlu ilnr—feeling the perpendicular side

with the ends of its rays perhaps the whole way round the

tank, and yet not choosing, * as it were, to ascend. What it is

that determines the animal in some casM to ascend, and in

other cases not, we were unable to ascertain.

When a star-fish ascends the perpendicular side of a tank or

bell-jar till it reaches the surface of the water, it very* fre-

quently performs a number of peculiar movements, which we

may call acrobatic. On reaching the surface of the water, the

' It may be us well to explain that in naing nioh words as theaa, I do not, in

the present paper, attach to them any psyohdogioal signification ; they are used

as merely metaphorical terms which serve most briefly, and thwdbra most 000-

veniently, to express the resultants of those systems of physiologiflal stiiaaH, tiie

composing members of which we were not able to observe. When ooa tlar^di

appears to clioose to asoend the side of a tank, while another star^idi, nKkr
apparently precisely similar dronmstanoes as to stimulation, sfirms to psefer

walking idoog the floor, we can only sappoee that the eirofomstaDoei of slimala-

Uoo, althoogh i^>pareatly similar, are not really so, and therefore thai the diflkr-

eaee in tlie resnlt is dne to some differenoe in the sttmnlation. Of coarse it may
be objected to thin Uurt the same remark appUes to oases in whieb the psyoho-

logioal elmnent nnqoestionably enters cboiee on its physiologleal aide being

merdy Uie lesoltaat of sooe mobesrvable syirtem of sliiimU. But witlioai here

entering on the whole qucetioo of the rdatkm between body and odnd. It ia

eooogh to point out that the only evideooe we eaa have of a physklo^flal delar-

minattoo presenting a pqr«dici]ogioal ride, is by observing that the orgMdaa
whiflli exhlbitB tho detennination ii ei^idble of altering it on ftitare oeceripm, if

the detwinlna liuu flrat made is ftrand by individiMl wpertonoe to be iaJviioM.

In other wcoda, the powor of learning by Individaal expeiieBee is Om only «»-

cqoiVMal evidence we can posaess of the preeeoee, in any animal, ofa |Nir^olo-
gtoaleknsBt; and as we have observed no soeh evldenoain the eaMofaagrof
the eehlnodera^ we deriie it to be ondenlood that we ooarider att their 1

msBli to be of the ii>«alled - feflez " kind.
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animal does not wish to leave its natiTO element, and neither

dues it wish again to descend into the levels from which it has

jiuit ascended. It therefore begins to crawl to one side or the

other, and while crawling it every now and then throws back

its uppermost ray, or rays, to feel for any solid support that

may happen to be within reach. The distance to which the

rays may thus be thrown back is remarkable ; for the animal

may hold on with its two lower rays alone, or even with the

end of a single ray, and throw back the whole of the other

rays with the central disc into a horizontal position—the

ambulocral surface of the rays which are thrown back being

then of course turned up, so as to face the surface of the water.

If the rays succeed in finding a solid body, they will perhaps

—though not necessarily—fasten ujjon it, and when their hold

is secure, the rays which hitherto held the animal to the side

of the tank relax their suckers, so that the star-fish swings

from its old to its new surface of attachment. The activity

and co-ordination which the rays manifest in executing these

various acrobatic movements is surprising, and give to the

animal an almost intelligent appearance.

With slight modifications this description may be taken to

apply to all the other species of echinoderms (except Holo'

thuria) which we have observed. These modifications are as

follows :

—

(i) There is a kind of star-fish {Astropeden aurantiacus) the

ambulacral feet of which have lost their terminal suckers

—

these being but rudimentary, and the ambulacral feet being

therefore pointed tubes. The animal uses these tubes in

walking along a flat horizontal surface by pointing all the

feet of all the rays in the direction of advance, and then dis-

tending them with fluid ; they thus become so many pillars of

support. The fluid is then suddenly withdrawn, and the star-

fish falls forward with a jerk. It is particularly noteworthy

that in this mode of progression all the feet of all the rays are

co-ordinated in their action for determining one definite direc-

tion of advance—those in the ray facing that direction acting

forwards, or centrifugally, those in the hinder rays backwards,

or centripetally, and those in the lateral rays sideways. This

description applies to the animal when progressing on a flat
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horiKMital suriaoe out of the water; when in the water it

appears as if the feet, besides being used as walking poles in

the manner just described, are also used to 'sweep backwards

along the floor of the tank, and so to assist in propelling the

animal forwards after the manner of cilia. The result of all

these movements is to produce a kind of locomotion which

would seem more suited to a centipede than to a star-fish, and

it enables the animal to travel at a surprising rate—Le. from

one to two feet per minute.

(ii) Brittle-stars (Ophiuridim) have entirely lost their amba-

lacml suckers, and the ambulaoral feet themselves have become

so rudimentary that they are functionally useless. Progres-

siun is therefore hero effected entirely by the muscular con-

tractions of the rays—the latter alternately shooting them-

selves forward and curving themselves backwards upon the floor

of the tank like the arms of a swimming man—the resulting

friction on the floor of the tank causing the animal to advance.

This it does with great rapidity—viz. six feet per minute.

(iii) Echini, among echiuoderms, stand at the opposite end

of the scries from the brittle-stars with reference to the

solidarity of their rays, for these are here all united in a

rigid box-like shell. Consequently the rate of their locomotion

stands in striking contrast with that of the brittle-stars, being

only six inches, instead of six feet, per minute. Looking to

the slowness of this rate of locomotion, it must strike us as a

curious fact that there is, perhaps, no animal which can

properly be said to approach the Eehinu9 in respect of the

number and elaboration of special mechanisms subservient to

the function of locomotiun. Careful observation has satiafied

us that these special niechanisms are four in number, and each

of these displays an immense amount of elaboration. They are

the pedicels, which act in the same way as they do in the star-

fish, though with more adhesive power ; the spines, which by

closely co-ordinated movement act as walking polos; the

lantern, which by alternate pmtnision and retraction, does tlie

same ; and the pedicellariae, which snap at pieces of seaweed

and hold them steady till the suckers of the pedioela have

time to form their adhesions.

From this account of the natural movements exhibited by
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the several gronpe of echinodermata here considered, it may
be obeerved that we have presented to onr view an interesting

series o( g^raduatod moditications. At one end of this series we
have E^imu and Spatan^us with their rays all united into a
box-like rigid shell. At the other end of the series we have

the brittle-stars with their muscular rays, highly mobile, and

indeed snake>Uke in their well co-ordinated movements. Mid-
way in the series we have the sea-cucumber and common star-

dsh, where the body is flexible and mobile, though not so much
so as in the brittle-stars. Now, the interesting point to observe

is, that in correlation with this graduated difference in the func-

tion of the rays, we have a correspondingly graduated difference

iu the development of the ambulacral system. In Echinus

and Spatangm this system is seen in its most elaborate and
efficient form—in Echinus the pedicels, spines, and pedicel-

lariae being more highly developed and useful than in any of

the other groups, except SpatanguSy where the spines are even

more so. In the common star-fish, sun-stars, aud sea-cucumbers,

the ambulacral feet are still the most important organs of

locomotion, although even here we begin to see that the

development of the general muscular system has begun to

tell upon that of these specially locomotor organs. Again, in

Asiropecten the still greater development of the general mus-
cular system has told still further upon that of the ambulacral

feet, the terminal suckers having become aborted. Lastly,

the brittle-stars have altogether discarded the use of their

ambulacral feet in favour of the much more efficient organs

of locomotion supplied by their muscuhir rays ; and not only

the terminal suckers of these feet, but even the whole of the

feet themselves, have dwindled into useless rudiments.

Lastly, with reference to natural movements, all the echi-

nodermata that we have observed are able, when placed upon
their dorsal surfaces on the floor of a tank, to recover their

normal position on their oral surface. The common star-fish

does so by twisting the ends of two or more of its rays round,

so as to bring its terminal suckers into action upon the floor of

the tank, and then, by a successive and similar action of the

suckers further back in the series, the whole ray is progres-

sively twisted round, so that its ambulacral surfiice is applieii
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flat against the floor. The rays which perform this action

twist their semi-spirals in the same direction, and by their

concerted action serve to drag the disc and the remaining rays

over themselves as a fulcrum. Other species of star-fish, which

have not their ambulacral suckers sufficiently developed to

act in this way, execute their righting movements by doubling

under two or three of their adjacent rays, and turning a

somersault over them, as in the previous case. Echinus righta

itself when placed on its ab-oral pole, by the successive action

of two or three adjacent rows of suckers—so gradually rising

from ab-oral \xAe to equator, and then as gradually falling

from equator to oral polo. Spalangus executes a similar

manoeuvre entirely by the successive pushing and propping

action of its lunger spines.

Coming now to our exi>eriments on the physiology of the

nervous system, I may conveniently divide them into two

classes—those in stimulation and those in section.

All the echinodcrms we have observed respond to all kinds

of stimulation. The period of latency varies considerably in

difierent species, and in difTerent parts of the same animal.

In the holothurians it is remarkably long, and from the seat

of stimulation there very frequently starts a wave of strong

contraction, which passes with extreme slowness thronghont

the length of the animal in the form of a deep constriction.

Similar waves frequently occur spontaneously.

All the echinoderms seek to escape from injury. Thus, for

instance, if a star-fish or Echinus is advancing continuonsly in

one direction, and if it be pricked or cut in any part of an

excitable surface facing the direction of advance, the animal

immediately reverses that direction ; or, if it be taken out of

the water and a drop of some irritating fluid be placed on any

part of the external surface, the animal will endeavour to

move away from the source of irritation; whether placed upon

a dry table or returned to the water, the echinoderm will at

once strike off in a perfectly straight line from the source of irri-

tation, and for a long time will travel much more rapidly than

osuaL When two points of the surface are thus irritated, the

direction of idTance is usually the diagonal between them.

When a greater number of points arc irritated, the direction
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uf advance becomes uncertain, bat if any, even short, interval

uf time is allowed to elapse between the application of succes-

sive stimuli to different parts of the surface, the direction of

advance will be in a straight line from the stimulus applied

latest. When a star-fish is fastened upon a perpendicular

surface, and any part of its body is irritated, as, e.g., by a nip

with the forceps, the animal, if a sun-star, will actively run

away from the irritation. If, however, the latter be followed

up and repeated, the star-fish seems to make up its mind to

escape in a still more expeditious manner, for it immediately

lets go its hold with all its suckers, and falls to the bottom of

the water. A common star-fish will generally resort to this

method when first irritated, without waiting for a repetition of

the stimulus. An Echinus, on the other hand, will npt drop

off a perpendicular surface unless compelled to do so by

serious irritation ; it crawls away as quickly as possible, and

sometimes rotates upon its axis in a manner afterwards to be

(lescribed, whereby, without leaving go its hold of the perpen-

dicular surface, it is able to alter its position rapidly. But of

all the echinoderms the most curious to observe in this con-

nection are the brittle-stars, for these may be made to leap

about in any number of directions with much activity, by

gently stimulating different parts of their bodies successively.

When any part of the dorsal surface of any star-fish is irritated,

not unfrequently one of the arms is doubled over and touches

the seat of irritation, as if to endeavour to brush away the

offending body.

That the external surface of a star-fish should provje itself

to be excitable is what we should perhaps expect d priori,

although we might not expect to find so high a degree of

co-ordination manifested by the nervous system as is implied

by its responses to the cutaneous excitations above mentioned.

But that the external surface of an Echinus or Spatan^m
should be so highly excitable as it is, we should scarcely have

anticipated—particularly before our observation of the ex-

ternal nervous plexus ; for at first sight it would seem that the

numberless long and mobile feet—to say nothing of the spines

—would be sufiicient to convey all the information that the

animal requires concerning the external world, without its
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exterior requiring to be rendered sensitive over its whole

stir&ce. Yet we find, so far is this from being the case, that

the external surface cannot be touched with a needle's point

at any part without the whole animal being affected thereby.

We have already described the nervous plexus whereby this

general scusitivoucss of the external surface is secured. We
must now enter pretty fully into the functions of this plexus

as revealed by sundry experiments on the multitudinous and

wonderful system of organs which, either directly or indirectly,

depend upon this plexus for their innervation.

These organs are the ambulacral feet, the spines, and the

pedicellarisB. That all these organs are in nervous connection

with the external plexus is proved by the fact that when any

part of the external surface is touched, however gently, all the

feet, spines, and pcdicellariae within reach of that point, and

even &r beyond, immediately approximate and close in upon

the point, so holding fast to the needle, or whatever other

body may be used as the instrument of stimulation. This

simultaneous movement of such a little forest of prehensile

organs is a singularly beautiful spectacle to witness. In

executing it, the pedicellarite are much the most active, the

spines somewhat slower, and the ambulacral feet very much
slower. If the object with which the external surface is

touched be itself small enough, or presents edges narrow

enough, to admit of the forceps on the pedicellarias establish-

ing a hold upon it, it is seen to be immediately seized by some

of these organs, and held there till the spines and ambalacnl

feet come up to assist ; but if the object is too large, or does

not present any surfaces which the pedicellarias are able to

catch—such, for instance, as the point of a pencil—the spines

alone are able to hold it with wonderful firmness by forcing

their tips against it on all sides.

The area thus affected by an ordinary stimulation, such as

that supplied by a touch with a needle, measores in a longi-

tudinal direction about half an inch. The extent of the araa

affected in a transverse or latitudinal direction depends upon
the point stimulated with reference to the ambulacnd feet.

Midway in an interambulaoral area the influence extends as

Car as the double rows of feet on cither side ; the feet, howew.
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of the iuner, or nearer rows, moving more decidedly than those

of the outer, or further, rows. The spines are rarely affected

beyond the area named by a stimulus of mere contact, but in

the case of the pedieellariaB the irradiation of the stimulating

iaflucQce may proceed further, sometimes extending as far as

the second double row of feet, or ambulacral area, on either

side ; the certainty and activity of their movements, however,

rapidly diminish with their distivnce from the seat of stimula-

tion. At and near the seat of stimulation, i.e., within the area

first named, the certainty and activity of their movements are

very great, and the period of latency very short; in other

words, immediately any solid body touches any part of the

external surface of an Echinus,' it is surrounded by all the

pedicellariae in the neighbourhood, while even those which are

too fjEur away to touch the object will, perhaps for the long

distance round which we have named, bend towards it.

And here we have the proof of the function of the pedieel-

lariaB. In climbing perpendicular or inclined surfaces of rock,

covered with waving sea-weeds, it must be of no small advan-

tage to an Echinus to be provided on all sides with a multitude

of forceps, all mounted on movable stalks, which instanta-

neously bring their grasping forceps to bear upon and to seize

a passing frond. The frond being thus arrested, the spines

come to the assistance of the pedicellatiae, and both together

hold the Echinus to the support furnished by the sea-weed.

Moreover the sea-weed is thus held steady till the ambulacral

feet have time also lo establish their hold upon it with their

sucking discs. That the grasping and arresting of fronds of

sea-weed in this way for the purposes of locomotion constitute

an important function of the pedicellariae, may at once be

rendered evident experimentally by drawing a piece of sea-

weed over the surface of a healthy Echinus in the water. The
moment the sea-weed touches the surface of the animal, it is

seen and felt to be seized by a number of these little grasping

organs, and—unless torn away by a greater force than is likely

to occur in currents below the surface of the sea—it is held

steady till the ambulacral suckers have time to establish their

attachments upon it. Thus there is no doubt that the pedi-

cellaria; are able efficiently to perform the function which we
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regard as their chief function. We so regard this fanction,

not merely because it is the one that we observe these organs

chiefly to perform, but also because we find that their whole

physiology is adapted to its performance. Thus their multi-

tudinous number and ubiquitous situation all over the external

surface of the animal, are suggestive of their being adapted to

catch something which may come upon them from any side,

and which may have strings and edges so fine as to admit of

being enclosed by the forceps. Again, the instantaneous

activity with which they all close round and seize a moving

body of a size that admits of their seizing it, is suggestive of

the objects which they are adapted to seize being objects

which rapidly brush over the surface of the shell, and therefore

objects which, if they are to be seized at all, must be seized

instantaneously. Lastly, we find, on experimenting upon

pedicellariflB whether t» situ or when separated from the

Echinus, that the clasping action of the forceps is precisely

adapted to the function which we are considering; for not

only is the force exerted by the forceps during their contrac-

tion of an astonishing amount for the size of the organ (the

serrated mandibles of the trident pedicellaria> holding on with

a tenacity that can only have reference to some objects liable

to be dragged away from their grasp), but it is very suggestive

that this wonderfully, tenacious hold is spontaneously relaxed

after a minute or two. That is to say, the pedicellario) tightly

fix the object which they have caught for a time sufficient to

enable the ambulacral suckers to establish their connections

with it, and then they spontaneously leave go; their grasp is

not only so exceedingly powerful while it lasts, but it is as a

rule timed to suit the requirements of the pedicels.

We must next consider stimulation with reference to the

spines. It has already been said that these organs co-operate

with the pedicellariffi in grasping any instrument of stimula-

tion, and this proves that for a certain area round any seat of

stimulHtiou the spines admit of co-ordinated action. Farther

experiments prove that there is no limit to the area within

which co-ordinated action of the spines may take place ; bat

that all the spines of the organism may work together to the

attainment of some o<wimon end. Thus it has already been
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stated in a provious part of this paper that a SpatanptUf when

placed upon its back, is able to right itself by the co-ordinated

action of its spines alone; and also that an EehimUf when

taken out of the water and placed upon a table, will walk in a

determinate direction by the same means. The very complete

co-ordination of the spines implied by these facts is, howeyer,

rendere<l still more conspicuous by experiments in stimulation ;

for if, while an Eehintis is walking on the table in the manner

just alluded to, a scrape with a scalpel, a drop of spirit, a

lighted match, or any other severe stimulus be applied at

some one part of the animal's exterior, the spines all over the

surface begin to take on an active bristling movement, and

the direction of advance is immediately changed into a straight

line of escape from the source of injury. And, were it neces-

sary, other experiments could be detailed to show that the

multitudinous spines of an Echinus are as closely co-ordinated

in their action as so many limbs.

It remains to consider stimulation with reference to the

pedicels. Taking here the star-fish as a type of the echino-

dermata, the results of our experiments on this head, and so

far as stimulation is concerned, are as follows. When a drop

of acid, or other severe stimulation is applied to any part of a

row of protruded pedicels, that whole row is immediately

retracted, the pedicels retracting successively from the seat of

irritation—so that if the latter be in the middle point of the

series, two series of retractions are started, proceeding in

opposite directions simultaneously ; the rate at which they

travel is rather slow. This process of retraction, however,

although so complete within the ray irritated, does not extend

to the other rays. But if the stimulus be applied to the

centre of the disc, upon the oral surface of the animal, all the

feet in all the rays are more or less retracted—the process of

retraction radiating serially from the centre of stimulation.

The influence of the stimulus, however, diminishes perceptibly

with the distance from the centre ; thus, if weak acid be used

as the irritant, it is only the feet near the bases of the rays

that are retracted ; and, even if very strong acid be so used, it

is only the feet as far as one-half or two-thirds of the way up the

rays that are fully retracted—the remainder only having their
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actiyity impaired, while those near the tip may not be aifected

At all. If the drop of acid be placed on the dorsal, instead of

the ventral surface of the disc, the effect on the feet is found

to bo just the converse; that is, the stimulus here applied

greatly increases the activity of the feet. Further experi-

ments show that this effect is produced by a stimulus applied

anywhere over the dorsal aspect of the anintial ; so that, for

instance, if a drop of acid be placed on the skin, at the edge

of a ray, and therefore just external to the row of ambnlacral

feet, the latter will be stimulated into increased activity;

whereas, if the drop of acid had been placed a very small

dktance past the edge of the ray, so as to touch some of tiie

fSdet themselves, then the whole row would have been drawn

in. We have here rather an interesting case of antagonism,

which is particularly well marked in Aairopeden, on aooonnt

of the active writhing movements which the feet exhibit whem

stimulated by an irritant placed on the dorsal surface of the

animal. It may be added that in this antagonism the inhi-

bitory function is the stronger ; for when the feet are in active

motion, owing to an irritant acting on the dorsal surface, they

may be reduced to immediate quiescence—i.e., retracted—by
placing another irritant on the ventral surface of the disc

Similarly, if retraction has been produced by placing the

irritant on the ventral surface of the disc, activity cannot be

again induced by placing another drop of the irritant on the

dorsal surface.

The only other observations that need be mentioned under

the heading of stimulation are those which refer to the influ-

ence of light We have found unequivocal evidence of the

star-fish (with the exception of the brittle-stars) and the Bekim
manifesting a strong disposition to crawl towards, and to

remain in, the light. Thus if a large tank be completely

darkened, except at one end where a narrow slit of light it

admitted, and if a number of star-fish and Eehim be loattered

over the floor of the tank, in a few hoars the whole number,

with the exception of perhaps a few per oent., will be found

oongregAted in the narrow slit of light The souroe we naed

WM diftind daylight, which was admitted through two iheoti

ni glaM^to that tho thermal rays might be o(msidered pnio>



NERVOUS SYSTEM OP THE ECHINODERMATA. 15

ticaily excluded. The tMlmaity of the light which the cchino-

denns are able to perceire may be very feeble indeed ; for in

our first experiments we boarded up the face of the tank with

ordinary pine-wood, in order to exclude the light over all

parte of the tank except at one narrow slit between two of the

boards. On taking down the boards we found indeed the

majority of the specimens in or near the slit of light ; but w^
also found a number of other specimens gathering all the way
along the glass face of the tank that was immediately behind

the pine-boards. On repeating the experiment with blackened

boards, this was never found to be the case ; so there can be no

doubt that in the first experiments the animals were attracted

by the faint glimmer of the white boards, as illuminated

by the very small amount of light scattered from the narrow

slit through a tank all the other sides of which were black

slate. Indeed, towards the end of the tank, where some of the

specimens were found, so feeble must have been the intensity

of this glimmer, that we doubt whether even human eyes

could have descried it very distinctly. Owing to the prisms

at our command not having sufficient dispersive power for the

experiments, and not wishing to rely on the uncertain method

of employing coloured glass, we were unable to ascertain how
the echino<lerms might be affected by different rays.

On removing with a pointed scalpel the eye-spots from a

number of star-fishes and Echini without otherwise injuring

the animals, the latter no longer crawled towards the light,

even though this were admitted to the tank in abundance;

but they crawled promiscuously in all directions. On the

other hand, if only one of the five eye-spots were left intact,

the animals crawled toward the light as before.

Coming now to the experiments in section, we find that

single rays detached from star-fish crawl as fast and in as

determinate a direction as do the entire animals. They also

crawl towards the light, up perpendicular surfaces, and some-

times away from injuries ; but they do not invariably, or even

generally, seek to escape from the latter, as is so certain to be

the case with entire animals. Lastly, separated rays right

themselves when inverted as quickly as do the unmutilated

organisms.
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Removing the tip of a severed ray does not impair any oi

these movements, except, of course, the crawling towards light,

which it completely destroys. Dividing the nerve in any

{>art of its length has the effect, whether or not the ray is

detached from the animal, of completely destroying all phy-

siological continuity between the feet on either side of the

^line of division. Thus, for instance, if the nerve be cut acroM

half-way up its length, the row of feet is at once physiologically

bisected—one-half of the row becoming as independent of the

other half as it would were the whole ray divided into two

parts. That is to say, the distal half of the feet may crawl

while the proximal half is retracted, or vice ver$& ; and if a

drop of acid bo placed on either half, the serial contraction of

the feet in that half stops abruptly at the line of nerve-division.

As a result of this complete physiological severance, when a

detached ray so mutilated Is inverted, it experiences much
g^reater difficulty in righting itself than it does before the

nerve was divided. The line of nerve-injury lies flat upon

the floor of the tank, while the central and distal portions of

the ray—i.e., the portions on either side of that line—^assume

various movements and shapes. The central portion is par-

ticularly apt to take on the form of an arch, in which the

central end of the severed ray and the line of nerve-eection

constitute the points of support (tetanus?). Or the central

end may from the first show paralysis, from which it never

recovers. The distal end, on the other hand, usually continues

active—twisting about in various directions, and eventually

fastening its tip upon the floor of the tank to begin the spiral

movement of righting itself. This movement then continues

as far as the line of nerve-injury, where it invariably stops.

The central portion may then be dragged over into the normal

position, or may remain permanently inverted, according to

the strength of pull exerted by the distal portion ; as a rule

it does not itself assist in the righting movement, although
its foet usually continue protrudetl and mobile.

The above observations have reference to the common star-

flHli. bat they apply equally to other star-fishes, except that in

AMtroptdtm single detached rays are not able to right them-
selres when inverted (owing to the feet not being used by
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this species for this purpose, and to the other rays being

absent), and that after division of the nerve in a ray of this

s|>ecie8, the feet of the proximal portion usually manifest more

activity than those of the distal. The destruction, however, of

physiological continuity between the two portions is as com-

plete as in the case of the common star-fish. Single detached

rays of brittle-stars are able when inverted to right them-

selves ; they wriggle round by means of their snake-like

movements, and do not require, as in the case with the less

active mjs of Astropecten, the assistance of adjacent rays to

effect the manoeuvre. On the whole, then, it may be said, as

a general statement, that in all the species of star-fish which

we have observed, the effect of a transverse section of the

nerve in a ray is that of completely destroying physiological

continuity between the pedicels on either side of the section.

The only other experiments in nerve-section to which the

simple anatomy of a star-fish exposes itself is that of dividing

the nerve-ring in the disc ; or, which is virtually the same

thing, while leaving this intact, dividing all the nerves where

they pass from it into the rays. In specimens mutilated by

severing the nerves at the base of each of the five rays, or by

dividing the nerve-ring between each ray, the animal loses all

power of co-ordination among its rays. When a common star-

fish is so mutilated it does not crawl in the same determinate

manner as an unmutilated animal, but, if it moves at all, it

moves slowly and in various directions. When inverted, the

power of effecting the righting manoeuvre is seen to be gravely

impaired, although eventually it is always accomplished.

There is a marked tendency, as compared with unmutilated

specimens, to a promiscuous distribution of spirals and

doublings, so that instead of a definite plan of the manoeuvre

being formed from the first, as is usually the case with

unmutilated specimens, such a plan is never formed at all

;

among the five rays there is a continual change of unco-

ordinated movements, so that the righting seems to be eventu-

ally effected by a mere accidental prepotency of some of the

righting movements over others.

When entire star-fish are mutilated by a section of each

nerve trunk half-way up each ray, and the animal is then

VOL. V. C
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placed upon its back, the tetanic contraction of the moscles in

the rays before mentioned as occurring under this form of

section in detached rays, has the effect, when now occurring

in all the rays, of elevating the disc from the floor of the tank.

This opisthotonous-like spasm is not, however, pennanent;

and the distal ends of the rays forming adhesions to the floor

of the tank, the animal eventually rights itself, though much

more slowly than uumutilatcd specimens. After it has righted

itself, although it twists about the distal portions of the rays,

it does not begin to crawl for a long time, and when it does so,

it crawls in a slow and indeterminate manner. Star>fish so

mutilated, however, can ascend perpendicular surfaces.

The loss of co-ordination between the rays caused by division

of the nerve-ring in the disc is rendered most conspicuous in

brittle-stars, from the circumstance that in locomotion and in

righting so much here depends upon co-ordinated muscular

contraction of the rays. Thus, for instance, when a brittle-

star has its nerve-ring severed between each ray, an interestin^r

series of events follows. First, there is a long period ot

profound shock—spontaneity, and even irritability, being

almost suspended, and the rays appearing to be rigid, as if in

tetanic spasm. After a time, feeble spontaneity returns—the

animal, however, not moving in any determinate direction.

Irritability also returns, but only for the rays immediately

irritated, stimulation of one ray causing active writhing move-

ments in that ray, but not affecting, or only feebly affecting,

the other rays. The animal, therefore, is quite unable to

escape from the source of irritation, the aimless movements

of the rays now forming a very marked contrast to the instan-

taneous and vigorous leaping movements of escape which are

manifested by unmutilated specimens. Moreover, uumutilated

sp^imens will vigorously leap away, not only from stimulation

of the rays, but also from that of the disc ; but those with their

nerve-ring cut make no attempts to escape, even horn the most
violent stimulation of the disc. In other words, the disc if en-

tirely severed from all physiological connection with the rays.

If the nerve-ring be divided at two points, one on either

side of a ray, that ray becomes physiologically separated from

the rest of the organism. If the two nerro-divisions are so
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placed as to include two adjacent rays— i.e., if one cut is on

one side of a ray and tho other on the further side of an

adjacent ray—then these two rays remain in physiological*

continuity witli one another, although they suflTer physio-

logical separation from the other three. When a brittle-star

is completely divided into two portions, one portion having

two arms and the other three, both portions begin actively to

turn over on their backs, again upon their faces, again upon

their backs, and so on alternately for an indefinite number of

times. These movements arise from the rays, under the

influence of stimulation caused by the section, seeking to

perform their natural movements of leaping, which however

end, on account of the weight of the other rays being absent,

in turning themselves over. An entire brittle-star when
placed on its back after division of its nerve-ring is not able

to right itself, owing to the destruction of co-ordination among
its nivs. Adropecten, under similar circumstances, at first

bends its rays about in various ways, with a preponderant dis-

position to assume the form of a tulip, and keeps its ambulacral

feet in active movement But after half an hour, or an hour,

the feet generally become retracted and the rays nearly

motionless—the animal, like a brittle-star, remaining perma-

nently on its back. In this, as in other species, the effect of

dividing the nerve-ring on either side of a ray is that of

destroying its physiological connection with the rest of the

animal, the feet in that ray, although still remaining feebly

active, no longer taking part in any co-ordinated movement

—

that ray, therefore, being merely dragged along by the others.

Under this division it only remains further to be said, that

section of the ner>'e-ring in the disc, or the nerve-trunks of

the rays, although as we have seen so completely destroying

physiological continuity in the rows of ambulacral feet and
muscular system of the animal, does not destroy physiological

continuity in the external nerve plexus ; for, however much
the nerve-ring and nerve-trunks may be injured, stimulation

of the dorsal surface of the animal throws all the ambulacral

feel and all the muscular system of the rays into active move-
ment. This fact proves that the ambulacral feet and the

muscles are all held in nervous connection with one another

c 2
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by the external plexns, without reference to the integrity of

the main nerve-trunks.

If a cork-borer be applied to the external surface of the

shell of an Echinus, and rotated there till the calcareom

sttbetance of the shell is reached, and therefore a continuous

circular section of the overlying tissues effected, it is invariably

found that the spines and pedicellaria) within the circular area

are physiologically separated from the contiguous spines and

pedicellaria;, as regards local reflex excitability. That is to

say, if any part of this circular area be stimulated, all the

spines and pedicellaria^ within that area immediately respond

to the stimulation in the ordinary way ; while none of the

spines or pedicellarite surrounding the area are affected.

Similarly, if any part of the shell external to the circumscribed

area be stimulated, the spines and pedicellaria; within the

area are not affected. These facts prove that the function

which is manifested by these appendages, of localising and

gathering round a seat of stimulation, is exclusively dependent

upon the external nerve plexus. It is needless to add that in

this experiment it does not signify of what size or shape or by

what means the physiological island is made, so long as the

destruction of the nervous plexus by a closed curve of injury

is rendered complete. In order to ascertain whether, in the

case of an unclosed curve of injury, any irradiation of a

stimulus would take place round the ends of the carve, we
made sundry kinds of section. It is, however, neediest to

describe these, for they all showed that, after injury of a part

of tlie plexus, there is no irradiation of the stimulus round the

ends of the injury. Thus, fur instance, if a short straight line

of injury be made, by drawing the point of a scalpel over the

hell, say along the equator of the animal, and if a stimulus be

afterwards applied on either side of that line, even quite doee
to one of its ends, no effect will be exerted on the spines or

pedicellaria) on the other side of the line. This complete

inability of a stimulus to escape round the ends of an injury

forms a marked contrast to the almost unlimited degree in

which such escape takes place in the more primitive nerroos

plexus of the meduMS.*

« 8m ^Loeoaolar BjtiMi oT MedoM,' PklL Tnuis. 1878w
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Although the nervous connections on which the spines and

pedieellaria} depend for their function of localising and closing

round a scat of stimulation are thus shown to be completely

destroyed by injury of the external plexus, other nervous con-

nections, upon which another function of the spines depends,

are not in the smallest degree impaired by such injury. This

other function is that which brings about the general co-

ordinateJ action of all the spines for the purjKjses of loco-

motion. That this function is not impaired by injury of

the external plexus is proved by the fact that, if the area

within a closed line of injAry on the surface of the shell

be strongly irritated, all the spines over the whole surface

begin to manifest their peculiar bristling movements, and by

this co-ordinated action rapidly move the animal in a straight

line of escape from the source of irritation ; the injury to the

external plexus, although completely separating the spines

enclosed by it from their neighbouring spines as regards

what may be called their local function of seizing the instru-

ment of stimulation, nevertheless leaves them in undisturbed

connection with all the other spines in the organism as

regards what may be called their universal function of locomo-

tion.

Evidently, therefore, this morfr universal function must

depend upon some other set of nervous connections ; and

experiment shows that these are distributed over all the

internal surface of the shell. Our mode of experimenting was

to divide the animal into two hemispheres, remove all the

internal organs of both hemispheres (these operations pro-

ducing no impairment of any of the functions of the pedicels,

spines, or pedicellariaB), and then paint with strong acid the

inside of the shell—completely washing out the acid after

about a quarter of a minute's exposure. The results of a

number of experiments conducted on this method may be thus

epitomised :

—

The effect of painting the back or inside of the shell with

strong acid (e.g. pure HCl) is that of at first strongly stimu-

lating the spines into bristling movements, and soon afterwards

reducing them to a state of quiescence, in which they lie more

or less flat, and in a peculiarly confused manner, that closely
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resembles the appearance of com when " laid ** by the wind.

The spines have now entirely lost both their spontaneity and

their power of responding to a stimulus applied on the ex-

ternal surface of the shell—i.e. their local reflex excitability,

or power of closing in upon a source of irritation. These

effects may be produced over tho whole external surface of the

shell, by painting the whole of the internal surface ; bnt if

any part of the internal surface be left unpainttKl, the corre-

sponding part of tho external surface remains uninjured.

Conversely, if all the internal surface be left unpainted except

in certain lines or patches, it will only be corresponding lines

and {mtches on tho external surface that suffer injury. It

makes no difference whether these lines or patches be painted

in the course of the ambulacral feet, or anywhere in the inter-

ambnlacral spaces.

The above remarks, which have reference to the spines,

apply equally to the pedicellariaD, except that their spon-

taneity and reflex irritability are not destroyed, but only

impaired.

Some hours after the operation it usually happens that the

spontaneity and reflex irritability of the spines return, though

in a feeble degree, and also those 'of the pedzcellarite, in a

more marked degree. This applies especially to the reflex

irritability of the pedicellario) ; for while their spontaneity

does not return in full degree, their reflex irritjiMlity (liM>a

—

or almost in full degree.

These experiments, therefore, seem to point to the conclu-

sions—1st, that the general co-ordination of the spines is

dependent on the integrity of an internal nerve-plexus ; 2nd,

that the internal plexus is everywhere in intimate oonnection

with the external ; and Brd, that complete destruction of tho

former, while profoundly influencing the functions of the latter,

nevertheless does not wholly destroy ihemJ

In order that a more clear oonoeption may be rendered of

' TImm three eondoiioii^ flnl Nsahsd bj Um esfwrinenlt dsMribad, wen
•IWwaidi M\j oanflmied by hklologlMl InvattifMioa. Ths iokrwa pkns it

ftmA ovw th« whnlo intertof muhtm et the ihell. Mid la wwjwlww in comma-
Bkatkm with ib« «xtomia plrxaa by m«uw of dalioMs uan»thn§ whioh pM*

plMw nf »bich Um ihall b <
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the experimento on which these conclusions are based, we shall

here quote from our notes one complete observation :

—

" Echinui was divided into two hemispheres.

" After erisceration one hemisphere was painted over whole

of internal surface with HNOj. (A.)

" The other was {tainted down one row of anibulacral plates,

and also down the inter-ambulacral plates at another part of

internal shell. (B.)

"In (A) the spines were Maid'; spontaneity and reflex

irritability almost totally destroyed.

" In (B) similar effects observed above painted areas—un-

paiuted areas unimpaired.

" Three hours after, no considerable recovery where painted

;

un})ainted areas as active as before."

One further point, brought out by further experiments, may
here be most conveniently mentioned ; it is that a specially

great influence, or shock, seems to be exerted on the external

plexus by injury of the hypothetical internal plexus along the

lines of the ainlndaeral pores. The following observations will

serve to show this :

—

" Another specimen was divided into two hemispheres. In

one hemisphere two adjacent ambuhicral rows were thoroughly

scraped on internal surface of shell, and then well nibbed with

sandpaper and brickdust' The spines along these lines were

laid in a very marked way, while spontaneity and reflex irri-

tability, not only along them, hut also in the inter-ambulacral

spaces between them, were completely destroyed. The rest of

the hemisphere was normally active.

" Ten minutes after operation the laid spines became more

erect, and reflex irritability partly returned.

" Twenty minutes after operation pedicellariae nearly com-

pletely recovered spontaneity and reflex irritability; spines

still very imperfectly so.

''Two hours after operation both spines and pedicellariad

' Thi« method of destiojing the internal plexus wu here adopted in pre-

fiwenoe to the method of painting with acid, in order to amid • powiMe aooroe of

faUaey in aome of the acid ptuung through the perforatkos of the ihell, and

ao finding it« way over the external txufnee. All oar ezpedmenta with acid

were on other sptoimcna controlled by similar experimenta ooDdoeted on this

method.



24 NERVOUS SYSTEM OF THE ECHINODERMATA.

of the inter-ambulacral area eomflddy recovered in cM

reepeeis.'*

If an Eehiniu is divided into two hemispheres by an incision

carried from pole to pole through any meridian, the two hemi-

spheres will live for days, crawling abont in the same manner

as entire animals ; if their ocular plates are not injured, they

eek the light, and when inverted they right themselves. The
same observations apply to smaller segments, and even to

single detached rows of ambulacral feet The latter are, of

course, analogous to the single detached rays of a star-fish, so

far as the system of ambulacral feet is concerned ; but looking

t<) the more complicated apjiaratus of locomotion (spines and

pedicellario}), as well as to the rigid consistence and awkward
shape of the segment—standing erect, instead <»f lying flat

—

tlie appearance presented by such a segment in locomotion is

much more curious, if not surprising, than that presented by
the analogous part of a star-fish under similar circumstances.

It is still more surprising that such a fifth-part segment of an
Echinus will, when propped up on its ab-oral pole, right itself

after the manner of larger segments or entire animals. They,

however, experience more difficulty in doing so, and very often,

or indeed generally, fail to complete the manoeuvre.

We are now face to face with the question—Is the action of

the ambulacral feet in executing these righting movements of

a merely serial kind, or does it depend ui)un ncrvons co-ordi>

nation ? We have found this question very difficult of solu-

tion, and in the end have arrived at the conclusion that both
principles are combined—the action of the feet being serial,

but also assisted by nervous co-ordination. The experiments
which lead us to this conclusion are as follows :

—

If an unmutilated Echinus be suspended by a thread in an
inverted position half-way up the side of a tank, in such a way
that the ambulacral feet on one side of the ab-oral pole are
alone able to reach the perpendicular wall, theae feet as

quickly as they can establish their attachmenU to that wall

;

the thread being then removed, the Echinus is left sticking to

the side of the tank in an inverted position l)y means of the
abH>ral ends of two adjacent feet-rows. Under theee oircum-
stanoes, as we should expect from the previous experiments.
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the animal sets about ri<j;hting itself as quickly as possible.

Now, if the righting action of the feet were entirely and only

of a serial character, the righting would require to be per-

formed by rearing the animal upwards ; the effect of foot after

f<K)t in the same rows being applied in succession to the side

of the tank, would require to be that of rotating the globular

shell against the side of the tank towards the surface of the

water, and therefore against the action of gravity. This is

sometimes done, which proves that the energy required to

perform the feat is not more than a healthy Echinus can

ex|>end. But much more frequently the Echinus adopts

another device, and the only one by which it is possible for

him to attain his purpose without the labour of rotating

upwanls ; he rotates laterally and downwards in the form of a

spiral. Thus, let us call the five feet-rows, 1, 2, 3, 4, and 5,

and suppose that rows 1 and 2 are in use near their ab-oral

ends in holding the animal inverted against the perpendicular

side of a tank. The downward spiral rotation would then be

effected by gradually releasing the outer feet in row 1, and
simultaneously attaching the outer feet in row 2 (i.e. those

nearest to row 3, and furthest from row 1), as far as possible to

the outer side of that row. The effect of this is to make the

globe roll far enough to that side to enable the inner feet of

row 3 (i.e. those nearest to row 2), when fully protruded, to

touch the side of the tank. They establish their adhesions,

and the residue of feet in row 1, now leaving go their hold

;

these new adhesions serve to roll the globe still further round

in the same direction of lateral rotation, and so the process

continues from row to row ; but the globe does not merely roll

along in a horizontal direction, or at the same level in the

water, for each new row that comes into action takes care, so

to speak, that the feet which it employs shall be those which

are as far below the level of the feet in the row last employed

as their length when fully protruded (i.e. their power of

touching the tank) renders possible. The rotation of the

globe thus becomes a double one, lateral and downwards, till

the animal assumes its normal position with its oral pole

against the perpendicular tank wall. So considerable is the

rotation iu the downward direction, that the normal position is
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generally attained before one complete lateral, or equatorial,

rotation is completed.

The result of this experiment, therefore, implies that the

righting movements are due to something more than the merely

successive action of the series of feet to which the work of

righting the animal may happen to be given. The same con-

clusion is pointed to by the results of the following experiment

A number of vigorous Echini were thoroughly shavcil with

a scalpel over the whole half of one hemisphere—i.e. the half

from the equator to the oral pole. They were then inverted

on their ab-oral jwles. The object of the experiment was to see

what the Echini which were thus deprived of the lower half of

three feet-rows would do when, in executing their righting

manoeuvres, they attained to the equatorial position and then

found no feet wherewith to continue the manceuvre. The result

of this experiment was first of all to show us that the Echini

invariably chose the unmutilated feet-rows wherewith to right

themselves. Probably this is to be explained, either by the

general principle to which the escape from injury is due—viz.

that injury inflicted on one side of an echinodcrm stimulates

into increased activity the locomotor organs of the opposite

side,—or by the consideration that destruction of the lower

half of a row very probably induces some degree of shock in

the remaining half, and so leaves the corresjwnding parts of

the unmutilated rows prepotent over the mutilated one. Be
this as it may, however, we found that the difficulty was easily

overcome by tilting the animal over upon its mutilated feet*

rows sufficiently far to prevent the unmutilatoil rows from

reaching the floor of the tank. When held steadily in this

position for a short time, the mutilated rows established their

adhesions, and the Echinus was then left to itselt Under these

circumstances an Echinus will always continue the manoeuvre

along the mutilated feet-rows with which it was begun, till the

globe reaches the position of resting upon its equator, and
therefore arrives at the line where the shaved area comm«ioes.

The animal then remains for hours in this position, with a
gradual but continuous motion backwards, which appears to be

due to the suoocssivo Mlipping of the spines—these oigans in

the righting movements being always used as props fiur the
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ambniaoral feet to pnll against while rearing the globe to its

equatorial position, and in perfumiing this function on a slate

floor the spines are liable often to slip. The only other motion

exhibited by Echini thus situated is that of a slow rolling

movement, now to one side and now to another, according to

the prepotency of the pull exerted by this or that row of

ambulacral feet. Things continue in this way until the slow

backward movement happens to bring the animal against some

side of the tank, when the uninjured rows of ambulacral feet

immediately adhere to the surface and rotate the animal

upwards or horizontally, until it attains the normal position.

But if care be taken to prevent contact with any side of the

tank, the mutilated Echinus will remain propped on its

equator for days; it never adopts the simple expedient of

reversing the action of its mutilated feet-rows, so as to bring

the globe again upon its ab-oral pole and get its unmutilated

feet-rows into action. At first sight, therefore, this result

seems to point to the conclusion that the righting movements

are of a merely serial kind ; it seems to indicate that the feet

are only able to act in one direction, from ab-oral to oral pole,

and that there is not suflScient central co-ordination to induce

them to act in the opposite direction, when it is found to be

useless, from the interruption of the series, to continue the

manoeuvre in the ordinary direction. But a little closer

thought will show that this conclusion is not justified by the

facts. For even if we assume that the righting movements of

the feet are entirely due to some central co-ordinating influ-

ence, it does not follow, when the execution of these move-

ments is interrupted by the highly artificial means of shaving

off one-half the feet-rows, that the central co-ordinating

apparatus should be adapted to meet so unnatural a state of

things. Suppose, for instance, that it is an incipient sense of

gravity that determines this central apparatus to work the

feet-rows serially, in order to rotate the animal into its normal

position ; it does not follow that, under any circumstances, the

stimulus supplied by this sense of gravity should induce the

central apparatus to revene the action of the feet-rows ; for to

do this wonld, under any circumstances, be to act in opposition

to the stimulus supposed. Only if we were to imagine that
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the central apparatus, if present, most possess a tme psycho-

logical element capable of sufficient intelligence to reflect that

by temporarily acting in op{x>8ition to the sense of gprarity the

peculiar exigencies of the situation might be overcome—only

then could wo fairly argue that the result of these experiments

shows the righting movements of the feet to be purely serial,

or wholly independent of nervous co-ordiuation. As a matter

of physiology, therefore, the only question in the present con-

nection which we have to consider is this—is the mechanism

of the ambulacral feet so constructed as to insure that their

serial action shall always take place in the same direction?

For if it can be shown that their serial action may take place

indifferently in either direction, it would follow that the per-

sistency with which the shaved Echini continued reared upon

their equators is the expression of some stimulus (such as a

sense of gravity) continuously acting upon some central appa-

ratus, and so impelling the latter to a continuous, though

fniitless, endeavour at co-ordinating the absent feet If the

righting movements were wholly independent of any such

central apparatus, and due only to the serial acti n <>t the feet,

we should expect that (supposing the feet to be able to act

serially in either direction) when the equator position had been
attained in shaved specimens, it would not be maintained.

For if there were no constant stimulus emanating from any
co-ordinating centre persistently trying to induce the absent

feet to continue the serial action in the same direction, we
should expect, if serial action can take place in either direc-

tion, that after a time it should begin to take place in the

opposite direction ; upon the supposition that the feet may act

serially i'h either direction, there is no more reason why a
shavud Echinus should remain ()ermanently reared npon its

equator than there is that it should remain permanently
inverted upon its pole, and therefore the fact that in the latter

position the feet set about an immediate rotation of the animal,
while in the former and quite as unnatural position they hold
the animal in persistent stasis—this fact tends to show that

the righting movements of the feet are something n«ae than
serial. The question, therefore, that we set ouselTes to deter-

mine was, whether the serial action of the feet invariably takes
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place in the direction of ab-oral to oral pole, or may likewise

take place in the opposite direction. We found that it may
take place in the opposite direction, as the following obsenra-

ti<ina prove. We have seen a shaved s[>ecimen, which after

remaining for several hours on its equator was accidentally

rolled over into its normal position, forthwith begin to rear

itself upon its uninjured feet-rows. Executing this what we

may call an inverted righting movement with activity, the

Eehinmi was speedily reared into the equatorial position on the

opposite side to that from which it had just fallen—and in

order to do this, it is needless to say, the feet of the uninjured

rows had to be used serially in the direction opposite to that

in which they are required to act when executing the ordinary

righting manoeuvre. We may wonder what the stimulus can

have been which induced this Echinus spontaneously to rise

upon its equator ; but it is of interest in this connection to add

that, so soon as the equator position had been attained, and so

soon therefore as any further action of the uninjured feet-rows

in the same direction would have begun to get the animal into

a position of ever-increasing diflSculty as regards subsequent

righting, so soon did the serial action in this direction cease,

became reversed, and so again brought the animal gently into

its normal position.

We have also seen wholly uninjured specimens when reach-

ing the surface of the water by crawling up the sides of a tank,

spontaneously rear themselves upon their equators and remain

in that position for several minutes ; but we have never

observed a case of such rotation carried further than the

equatorial line. The fact, however, that such rotation from

oral to ab-oral pole can take place over half the whole length

of a pair of feet-rows, proves that the feet may act serially in

either direction. The same thing is further proved by the fact

that single detached rays of star-fish sometimes crawl back-

wards, and that in entire star-fish the rays opposite to the

direction of advance work their ambulacral feet centripetally,

while those on the rays facing that direction work centri-

fugally.

Lastly, as proof that the ambulacral feet of Echinus are

under the control of some centralising apparatus when execut-
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ing the righting manoeuTre, we may state one other fact

When the righting manoeavre is nearly completed by the rows

engaged in executing it, the lower feet in the other rows

become strongly protruded and cunred downwimls, in antici-

pation of shortly coming into contact with the floor of the

tank when the righting manoeuvre shall have been completed.

This fact tends to show that all the ambulacral feet of the

animal are, like all the spines, held in mutual communication

with one another by some centralising mechanism.

Such, then, is the evidence we have to adduce for the pur-

pose of showing that the action of the ambulacral feet is nut

entirely or only of a serial kind, but is, in part at all events,

dependent upon some centralising influence by which aU the

feet, like all the spines, are rendered capable of truly co-

ordinated action. Wo have next to adduce our evidence to

show that the action of the ambulacral feet, although as we
have seen in some measure, is not exclusively dependent on

this centralising influence.

In order to show this we must first narrate the experiments

whereby we succeeded in ascertaining the central apparatus,

on the integrity of which both the feet and the spines depend

for their co-ordination. Having obtained the definite evidence

of co-ordination >N)iit*li litis now been fully detailed, we of

course sought to localise the centre to which this co-ordination

is due; and in searching for this centre our thoughts naturally

turned to the only part of the nervous system where we couM
reasonably expect to find it. This part is the central nerNc-

ring, and, as we had anticipated, experiment revved unmis-

takable evidence of this being the centre of which we were in

earch.

If a circuiur incision be made all the way round the lantern

of an Eehinu$t at a sufficient distance from the laatenn to

insure that the connections of the nerve-ring with the rest of

the organism shall be severed, the following resolts are

produced :

—

1. Pedictfi.—Spontaneity impaired, though not destroyed.

They are protruded, but not in such numbers or with so much
activity as in the unmutilated animal ; they, however, form

their adhesions in the ordinary manner whenever Uiey oome
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into eontiict with a sold surface, and therefore their fanction

of anchoring the Echinus securely remains unimpaired. They

also still continue able to crawl, but they do so feebly and no

longer in a determinate direction ; the animal therefore

advances slowly and in a very uncertain manner, frequently

changing its direction of advance, and manifesting a marked

tendency to rotate upon its own axis, either without moving

fn>m one spot or gyrating round an«l round some one or more

centres in a wholly aimless way. The animals, however, are

still able to climb j)erpendieular surfaces, though in a most

uncertain manner. When stimulated strongly the activity of

the animal is increased, but its power of escaping from the

source of injury is completely destroyed ; it crawls indif-

ferently in any direction—as likely as not towards the source

of injury—rotates upon its axis, and after crawling some dis-

tance in one direction may very likely reverse that direction,

and so return to the place from which it started. All these

movements, standing in such marked contrast to those exhi-

bited by unmutilated specimens under similar circumstances,

pi-ove that the co-ordination of the ambulacral feet has been

destroyed. On the other hand, the fact that they continue

able to act a/ aU proves that their activity is not wholly

dependent upon the nerve-centre ; all that the destruction of

this centre entails is the destruction of their power of co-

ordinated action.

When perfectly fresh and vigorous specimens are inverted,

a projKjrtion of about three to four remain permanently

inverted till they die. As this is never the case with perfectly

fresh and vigorous specimens when unmutilated, there can be

no question that destruction of the nerve-centre exerts a pro-

found influence on the action of the ambulacral feet upon
which the execution of the righting manoeuvre depends. On
the other hand, the fact that a certain proportion of individuals

continue able to execute this manoeuvre after destruction of

the nerve-centre—although they never do so without much
diflSculty and after a long time—proves that the integrity of

this centre is not absolutely essential to the execution of this

manceuvre. Therefore, as experiment has failed to reveal to

us any other general nerve-centre in the animal, and as even a



32 NERVOUS SYSTEM OF THE ECHINODERMATA.

segment of the animal containing bat a single row of feet is in

many cases able to perform this mancouvre, we conclude, as

previously stated, that the action of the feet in i)erfomiing

these righting movements is partly of a serial character,

although, for reasons mentioned in the two previous paragraphs

wo further conclude that in the unmutilated animal these

movements are largely assisted by the co-ordinating influence

that emanates from the nervous centre.

2. PediceUariaB.—No effect whatever is produced upon these

organs by destruction of the nerve-ring.

3. Spines.—These organs, on the other hand, are profoundly

affected—not, indeed, as regards their spontaneity and the

function which they share with the pediceliarite of closing

round any instrument of stimulation, but as regards their

other two more general functions. That the particular or

local function which they share with the pedicellariss should

not be impaired by destruction of the general nerve-centre is

no more than we might expect from those experiments detailetl

in previous parts of this paper, which proved that this function

is performed exclusively by the numberless local nerve-centres

(cells) of the external plexus. Thus, for instance, it will be

remembered that when a small piece is cut out of the shell of

an Echinus or Spatangus, and the internal surface of that piece

painted with acid, its spines and pedicellariae, although severed

from any possible nervous connection save those of the external

plexus, will continue to perform their function of locftlising a

seat of stimulation.

As regards, then, the more general function ol the spines,

we have first te consider what we may term their genemi

reflex irritability—i.e. their power of active bristling rej«|K»nse

all over the animal when any {wirt of its surface is strongly

stimulated, as by burning. Immediately after the operation

of removing the nerve-centre this function is found to be in

abeyancre, or nearly so—strong stimulation of one part of the

animal not being followed by any response of the spines in

other parts. This effect, however, oompletely passes off within

several hours after the operation, and is therefore to be attri-

buted to shock. The fact, however, that the influence of shock

is thus revealed in *em|x>rarily suspeniiing this general nenront
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communiciition among the spines, proves that this general

communication, unlike the more special one which they share

with the pedicellariie, is itself in communication with the

central nervous ring. Further, the experiments detailed in a

previous part of this paper prove that the medium of commu-

nication is in this case the internal nervous plexus, as in the

case just mentioned the medium of communication has been

proved to be the external nervous plexus. And as the effect

of the operation in question is only transitory—after recovery

from shock the spines being as responsive as ever to severe

stimulation—we must conclude that the general communication

l)etween the spines is maintained by the direct conductility of

the internal plexus, and is not of the nature of a reflex in

which the nerve-ring is concerned as a general centre. The
only effect of removing this nerve-ring is tempomrily to

paralyse, through shock, the internal plexus with which the

ring is connected.

Lastly, the effect of removing the nerve-ring is that of com-

pletely and i)ermanently destroying the general co-ordination

of the spines ; that is to say, after this operation these organs

are never again of any use to the Echinus for the purpose of

locomotion. When the animal is placed upon a table and a

lighted spirit lamp held against one side, although all the

spines will manifest their active bristling movements, they

will not co-operate to move the animal away from the source

of irritation, as is so invariably the case with unmutilated

specimens. Removal of the nerve-ring has entirely destroyed

the general co-ordination of the spines.

Vol.. v.



ON OPHTHALMOPLEGIA EXTERNA, IN CONJUNC-
TION WITH TABES DORSALIS, WITH SOME RE-
MARKS ON GASTRIC CRISES.

BY THOMAS BUZZARD, M.D., P.B.C.P.

Phytieian to the National Ho$pUal/or the Paralpmd and EpIUpUa.

In the course of the last three years I have had two cases of

ophthalmoplegia with tabes under my care in the hospital.

One of them, a female, is, I believe, still living, but I have

not seen her for some time past. The other, a male, died in

the hospital, and' an autopsy was obtained. Portions of the

hardened nerve-centres were forwarded to Dr. Bevan Lewis, of

the West Riding Asylum, Wakefield, who has been kind

enough to examine them microscopically, and furnish me with

the valuable report and drawing which are apixuded to the

case.

A. B., a female, a;t. 25, was admitted into the National

Hospital for the I'aralysed and Epileptic on January ICth,

1879. The following account of her case is partly derived

from notes which were made by Mr. A. E. Broster, then

Resident Medical ofiicer.

On the right side there is semi-ptosis of the eyelid, together

with paralysis of the recti and obliqui muscles, which appears

to be absolute, with the exception that the inferior rectus can

slightly move the eyeball.

On the left side there is ptosis of the eyelid with paralysis

of all the recti and obliqui, with the exception of th^ external

rectus.

The right pupil is 4 mm., the loft 4*5 mm. in diameter.

There is no action to light in either, but they act a little

during attempted accommodation. (I may say, in general

terms, that no muscle of either eye acted properly ezoept the
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left external rectus.) There is no affection of cutaneous

sensibility or motor power in the range of the fifth nerve.

Taste and hearing are good ; the tongue is protruded straight,

but with some quivering. The right side of the face does not

move so perfectly as the left

The arms are somewhat weak. The grasp of the right hand

measures 52, the left 55. There is slight anaesthesia to touch

and pain in the first two fingers of the right hand. When asked

to touch the tip of the uose with the right index finger she

missed it altogether, but reached it, though with some difii-

culty, with her left.

As she sits she can raise both knees, but on trying to stand

her legs give way, and she needs the help of two jjersons to

walk. Her gait is characteristically ataxic.

She cannot stand by herself with her eyes open ; if they are

shut the difficulty is greatly increased.

She feels the ground imperfectly with the soles of the feet,

and in these she gets acute " pins and needles," which cause

her legs to "jump." The muscular sense of the lower ex-

tremities is diminished. The knee phenomenon is absent in

each leg. There is no foot-clonus.

Besides a general emaciation of the arms and legs, certain

muscular groups are picked out by atrophy, especially the

right serratus magnus and right interscapular muscles—so

that the right scapula tends to drop by its weight—the right

pectoralis major, and both stemomastoids.

The trapezii and the muscles of the back generally are

thin. There is atrophy of the glutaei, especially on the left side.

The patient suffers occasionally from very severe spasms

and pain in the epigastric region together with vomiting

(gastric crises).

She complains that she is scarcely ever free from pain.

There is a burning pain at the back of the neck and behind

the ears, a heavy aching feeling across the foreheatl, and, in

addition, she has very sharp and sudden pains coming and

going in the skin at the top of the head.

Her arms feel as if they were being gnawed, and there have

been sharp shooting pains in the course of the median nerves,

leaving an after-feeling of soreness.

D 2
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She' has shooting pains in the lower part of the abdomen,

and what she describes as a " dull " pain in the ragina.

There is a feeling of fulness in the abdomen and of oppression

over the lower hulf of the chest, which is so severe at times

that it is as though suffocation were imminent

She has a constant sense of starvation in spite of eating

largely. Her own words are, " I always feel hungry—always

feel starved. When at home I never seemed satisfied, and ate

all sorts of things ; in fact everything I could get hold of."

The tongue " feels hard," her throat is dry, and she has a

sensation of choking. She can swallow withoat difficulty.

There have been at times severe cramps in the left flank.

She has numb feelings and creeping sensations down the

legs and thighs, with aching of the knees. If her legs are

allowed to dangle, they feel as though they were being screwed

off at the knees.

Seated in a chair she feels giddy and appears to loee all

power in the back. A month ago she suffered from what is

described as a " starting " pain (so sharp that she was com-

pelled to cry out) in the front of both thighs, and at times a

similar pain has come across the dorsum of either foot, causing

the feet to start.

At 17 this girl contracted a chancre, which was followed by

sore throat and copper-coloured rashes.

At 22, according to her account, she had a bad cold, after

which she was always weary and could not rid herself of a

tightness in the chest.

She had severe aching pain in the bock and vagina, with

frequent desire and imperfect ability to micturate. About

the same time there was internal strabismus of a punng
character.

Next she complained of burning sensations in her loins anil

her belly seemed large.

A few months later and her right eyelid began to droop,

and she had giddiness and pains in the legs, ''sharp like

needles,** causing her legs to jump. The right eyelid reoorered

its power, and then the left lid drooped. She went into a

hospital and her legs began to fail her. She staggered as

if drniik. tlio right shoulder wasted, and the right eyeball
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becnmo fixed, as it is now, and the left eyeball began to

follow its example.

Next the ri«;ht lid began to droop again and she gradually

wasted. The pains have become more frequent and severe.

She was admitted into our hospital in January and discharged

in May.

The treatment consisted in mercurial inunction carried to

mild salivation together with iodide of potassium, in doses

of 20 grains, three times daily.

Her pains were a good deal relieved by extract of Indian

hemp, but beyond this she could not be said to have derived

any particular benefit from the treatment, and she quitted the

hospital in much the same state as that which she presented

on admission.

Before making any comments ujwn this case it will be

convenient if I describe the other one.

X. Y., aet. 36, served for 16 years in the army (10 years

in India), and was invalided on account of heart disease.

He was married and had six children. In his family

history there was nothing of note except that he had a

sister who was paralysed.

For himself he had rheumatic fever ten years before his

admission here, and had once suffered from gonorrhoea, but

never to his knowledge from syphilis.

He was admitted into the hospital in 1880.

By his own account his illness had only begun in the preced-

ing February, but it appeared on inquiry that for five years he

had been subject to dragging " rheumatic " jmins which were

not sharp or sudden.

Not till six mouths before he applied here did he begin to

have sharp, darting pains in the legs, and also in the fingers.

They were very sudden, and described as being like " sparks

of electricity " recurring through his limbs. About 3Iarch he

lt.<;an to stiigger in walking.

About two years previously he had begun to see double and

had " twitching under the eyes." His sight had got bad since

Christmas, but he was not aware that his eyes Avere fixed till

his attention was called to it here. He had rapi<lly become
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very deaf, and for threo months there had been difficulty in

swallowing. Ho had nearly choked on several occasions, llo

had never suffered from attacks of vomiting.

His state, as taken by Dr. Beevor in September, was as

follows :

—

Patient appears considerably older than his years. He has

a dull, heavy, listless look which seems to be due to his eye-

balls being motionless. The eyelids droop, the right more

than the left. He can close them with equal ease apparently

on either side, but in opening them as wide as he can he is

unable to raise the eyelids to a normal extent, and the right

still less than the left.

The eyeballs are rather prominent They are completely

fixed, the gaze being always directed straight forward, with

a slight divergence of the optical axis. The right pupil

measures 3*5 mm., the left 3 mm.
They are both insensitive to light, and they do not contract

when he tries to look at a near object ; but it is to be observed

that he is unable to converge the eyes, owing to the paralysis

of the external muscles of the eyeballs.

The masseter muscles contract firmly and equally. He
cannot whistle, and says his food collects between his cheeks

and teeth, especially on the left side. The tongue is pro-

truded almost straight, slightly inclined to the left side.

He can swallow liquids pretty well, but takes a long time to

swallow solids, especially if they are dry, like bread. Smell

and taste arc not apparently affected. Hearing on both sides is

so bad that ho needs to be shouted at ; the degree of deafness

varies. There is subjective sensation of booming of beUs,

especially in the right ear.

By the ophthalmoscope no change is to be noted in the optic

discs. Can just read 8^ Snellen with either eye. C!oloar

vision good. Distant objects sometimes appear double ; near

ones, never.

The skin of the forehead seems rather less sensitive to touoh

on the left than the right side, but there is no marked impair-

ment of sensibility in the region of the fifth nerve. In tiio

rest of the body it is perfect The upper limbs are somewhat

wasted about the shoulders and forearms, but not to any marked
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' \tent. The movements of the armn are free, and the grasp

35 with the right, 30 with the left, hand.

The lower limbs are rather more wasted, and the calf muscles

are especially flaccid. Ho has free movements with his legs,

and considerable power in them when lying down. The
wasting of limbs is of the nature of general emaciation, not

of progressive muscular atrophy.

When his eyes are closed he staggers, and would fall. In

walking he is very shaky, and especially when he turns. He
does not bring his feet down with a stamp.

The patellar tendon reflex is absent on each side. There is

no ankle-clonus. Sole reflex is present, but small on each

side.

Cremasteric reflex absent ; abdominal only imperfectly

obtained ; the epigastric is marked. The faradic excitability

of the muscles of the thighs and legs is very slightly indeed

below the normal.

There is no delay in the transmission of impressions of touch

or pain, and he can localise correctly the slightest touch on

the arms and legs.

The lungs are free from dulness. A few rales are heard

in the interscapular region. At base of the heart a loud

double see-saw murmur, the pulse 68, of water-hammer cha-

racter. The brachial arteries at the elbow are tortuous, and roll

under the finger. The urine contains no albumen nor sugar.

When this man had been about three weeks in the hospital

he was taken one day (September 28th) with a fit of coughing,

which was followed by vomiting.

He was then seized with intense dyspnoea. The face and

lips suddenly became of a livid blue colour; the mouth, opened

wide, gave exit to a moaning cry of very distressing character.

He was immediately got into bed and propped up, whilst

brandy was administered by enema.

After about twenty minutes he was able to speak, having

gradually recovered from the dyspnoea. His mind appeared

confused for a little time afterwards.

Next day his temperature was 100-6. There was no dulness

in the chest, but rales were heard at the bases of lungs.

On Sept. 30th he began to have such difficulty in swallowing
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that foocl was henceforth administered by enema. He gradually

got lower. On Oct. 2nd the catheter required to be used.

The pulse numbered 100, regular, but very compressible

Bespirations 28 in the minute. There were rales in the

chest. On Oct. 3rd his temperature, which in the momiag
was 102'G, marked 104 in the afternoon, and in the erening

101*2. He became excited and delirious. Urine contained a

little albumen. Next morning he ap{>cared almost moribund ;

but answered questions, and was able to swallow egg and milk

with brandy.

His morning temperature was 102*2, poise lOL Respira-

tions 40, very shallow.

There was no dulness to be noted in the chest, but rales

continued at the bases of the lungs. During Oct. 5th he

continued to sink, attacks of dyspnoea occurring two or three

times in the day, and on Oct. 6th he died.

An autopsy was made nineteen hours after death. 'I i^ r

-

was nothing noticeable about the dura mater or the gcucral

aspect of the brain. On removing the cerebrum some of the

cranial nerves could not be found. The right third nerve was

seen in situ, but the left escaped observation.

On dissecting the outer wall of the cavernous sinus, the

third and fourth pairs could be made out, but not the sixth.

The fifth, seventh, eighth and ninth nerves were seen.

The nerves which could not be discovered had, no doubt,

dwindled so much in size as to escape recognition. Section of

the spinal cord disclosed no change to the naked eye.

The right side of the heart was full of dark clotted blood.

The left side contained some ante-mortem dots. The mitral

valves appeared slightly thickened. The aortic valves were

healthy in appearance, but the siuuses of Valsalva were mach
dilate<1, and the whole of the ascending aorta was dilated.

The spinal cord with the me<lulla oblongata and portions of

the mesocephalc were hardened and submitted to micruecopical

examination by Dr. lievan Lewis.

The following is the account which ho has been kind enough
to give mo of the results of his examination.
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HISTOLOGICAL NOTES ON A CASE OP TABES WITH OPHTHAL-

MOPLEGIA EXTERNA. Bt Db. Bbtam Lkwu.

T7mj Spinal Cord,

Sections taken indiscriminately fn.>m any region of the cord

exhibit very advanced degenerative changes invariably limited

tu the posterior column. The lesion, which is of the nature of

grey degeneration, is fairly symmetrical in its hemispheric

distribution throughout the different regions of the cord ; but

there is evidence in the distorted marginal contour of these

columns in the lumbar cord (due to sclerous shrinking and con-

traction) that the lower realms have been earlier implicated, as

they exhibit a later stage of sclerosis that what obtains in the

higher divisions of the cord. To the naked eye all transverse

sections when stained display the posterior columns mapped

out with extreme distinctness by the far greater depth of tint

which they attain in contrast with that of the antero-lateral

columns. Aniline staining in this respect may be most favour-

ably compared with the carmine sections, and exhibit with

even greater distinctness this morbid coloration due to the

preponderance of the connective elements. Similar features

are observed under the low powers of the microscope, and the

nature of the change indicated by the great increase of inter-

medullary connective which, invading irregularly the different

portions of the tissue, separate whole fascicles of unaffected

medullated tubes from one another by the intervening deep-

stained sclerous tissue. The latter consists not alone of inter-

medullary fibrillated connective, but of numerous multi-cau-

date cells, which differ only in number, size, and readiness of

staining from the normal cells of the medullary septa support-

ins the vascular network of the cord. These morbid elements

usually measured '027 mm. x '013 mm., were extremely

irregular in size and contour, threw out numerous delicate

fibrous prolongations, and were generally associated with large,

dilated, and tortuous blood vessels, the walls of which were

covered by proliferating nuclei. Throughout the whole com-

missural and radicular zones of the posterior columns, these
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Teasels appeared both more numerous and more dilated than

was the case in the normal cord used for comparison trith the

.

morbid specimens.

The spider-like connective cells were far more numerous in

the post-commissural than in the posterior radicular zones, and

were very scanty or wholly absent in the columns of Goll,

where the fine fibrillated intervening connective predominated

as the morbid element. In all the minute medullated tubes,

the wasting of the medullary sheath was revealed at a glance

by the great disproportionate size of the axis-cylinder, whilst

in those of wider ciilibre measurements gave for large numbers

an axis-cylinder of '006 mm., or 'OOD mm. for medullated

tubes of 'Oil mm.—a very appreciable degree of wasting. In

the more advanced foci of sclerous change the medullary sheath

was entirely absent, and remains of axis-cylinders dotted the

embracing zones of connective. The regional distribution of

the lesion exhibited the following characters from above down-

wards.

a. Cervical enlargemeni.—The most extreme sclerous ehan^
was observed in the medullated zone bordering u{M.n the poe-

terior commissure (post-commissural zone), which appeared to

have been a focus of the most intense degenerative alteration.

To the finely punctuated appearance given by the normal axis-

cylinders is here superadded a mosaic of deeper and fainter

stt\ined areas corresponding to sites more or less sclerosetl, and

with this is conjoined a coarse dotting of the field due to the

great increase in numbers of deeply-stained connective cells,

and the divided orifices of numerous coarse blood-vessels.

Immediately behind the commissure the medullated fibres are

almost universally reduced in diameter, and although a few

tubuli are seen, which attain the average large diameter of this

zone ('014 mm.), and a few exceptional ones even rival those

of the columns of Turck (*027 mm.), still the vast proportion

are extremely reduced, whilst extensive sclerosed tracts

embrace the remains of axis-cylinders or the minateet medul-

lated tubes. It was in this region, as before stated, that the

oonneotive cell and distended vessel predominate<l. Next to

this poet-oommissural zone, tlio radicular zones arc the parts

most gravely implicated—the anterior series of radicular fibree
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suffering more severely than those behind them, the integrity

of which may bo cleariy traced throughout an extensive course.

A somewhat large islet of nearly healthy tissue bordered the

more anterior segment of these radicular zones (cols, of Bur-

dach), but the posterior segments of the same were sclerosed

throughout The median columns (cols, of GoU) were degene-

rated to an equal decree throughout the whole or greater part

of their extent

fi. Donal region,—Here, as in the upper realms, the most

intense change was concentrated upon the large medullated

elements bordering upon the posterior commissure, whence the

sclerous tissue fringed the columns of Burdach on either side,

implicating to a very serious extent the posterior radicular

fibres. Far more universally involved and degenerated than

in the cervical cord, these radicular fibres were often completely

destroyed, the islets of healthy tissue being very few, and sur-

rounded on all sides by large quantities of inter-medullary

connective, branched cells, and dilated, tortuous vessels. The
sclerous change has also invaded in this region of the cord

the posterior cornua as far as the emergence of the posterior

roots, the change being somewhat more marked on one side

than the other, a statement which also applies to the posterior

radicular fibres. A very limited patch of degeneration is found

in the median district, which, on either side of the so-called

posterior fissure, is otherwise wholly unaffected by the lesion.

7. Lumbar enlargement.—Bordering the posterior fissure on

either side are two riband-like bands of deeply-stained sclerosed

tissue. By subsequent contraction of this tissue the two

lateral halves of the posterior columns have been almost com-

pletely rent asunder, being connected only by a slight bridge

of degenerated tissue near the posterior margin of the cord.

These retracted sides enclose an elliptic space betwixt them of

some size, so that the area of the posterior columns is greatly

re«luc*'d in extent. A similar dense sclerous tissue follows out

the posterior border of the cord, extending to within a very

short distance of the posterior roots. Apart, however, from this

morbid fringe along the raphe and borders of the posterior

columns, we also find advanced degenerative changes in the

poet-commissural zone, similar in site and in character to what
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was described in higher regions, stopping short at the radicular

zones, the fibres of which are less implicated than in any other

region of the cord. In the lowest part of the lumbar enlarge-

ment, on the right side, a peculiar cyst-like cavity, 1*5 mm.

deep by '75 mm. wide, exists in the posterior comu. It has

condensed sclerosed margins, and occupies the site of a large

proportion of the vertical fibres of this comu, which ascend

in front of the substantia gelatinosa. The fibres (horizontal)

of the latter arch round it on either side, but not completely

surrounding it, and appear compressed together by the former

contents of the cavity which have now escaped. A few of the

vertical fasciculi still remain intact.

Antero-laieral columns.—A careful examination of these

columns in the cervical, dorsal, and lumbar regions was made,

and the results enable me to state positively that the (a) direct

cerebellar tracts, {h) the direct and crossed pyramidal

tracts, and (c) Gowers' tracts were free from any appreciable

lesion, the histological elements being well displayed and

perfectly normal.

Anterior comua.—A similar statement may be made for the

anterior horns of grey matter. The neuroglia had a perfectly

normal aspect ; the small ascending fasciculi of minute medul-

lated fibres were well developed ; the nerve-cells were pltimp,

slightly pigmented, and exhibited neither quantitative nor

qualitative change. Their marginal fibres for the motor roots

were beautifully shown in all sections and free from any

morbid change, nor in any region was the slightest tendency

exhibited to extension of the lesion from the poeterinr cdrnna.

To summarise the changes observed :

—

a. Most advanceil sclerous change in the post-commissaral

zones throughout all the regions of the spinal cord alike.

6. Extension along the posterior radicular zones of a minor

degree of intensity, and implicating the radicular fibres causing

their destruction to a slight extent in the cervical, to a still less

extent in the lumbar, but to a vfry trmvo extent in the dorsal

region.

c The columns of Goll thrnugii the cervical rt»gion were

almost complptely scleroscil, but the degree of degenerative

change was less than in the above-mentionod regi<»is.
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d. Median segment of dorsal posterior colnmns scarcely

affected.

0. Median raphe and posterior border of the same columns

in the luuihar cord sclerosetl and distorted.

/. Suiull cyst-like cavity in gelatinuus substance of posterior

coruua in the lumbar region on the right side.

j7. Implication of the posterior comiia by the same grey de-

generation, but to a slight degree in both cervical and dorsal re-

gions, extending usually to point of emergence of posterior roots.

h. In the sites ofmost advanced sclerosis (post-commissural and

j)ost-nidicular zones) the size and number of the dilated blood-

vessels formed a notable feature under a low objective.

1. Numerous amyloid bodies appear scattered throughout

the posterior columns of most of the regions of the cord.

2'he pons and medulla.— Sections were carried through the

nuclei of origin of the various bulbar nerves. Of those found

along the lower half of the floor of the fourth ventricle—the

accessory, hypoglossal, vagus and glosso-pliaryngeal—the

nuclei as well as the emergent or radicular fibres were found

well displayed and i)erfectly intact. No diseased tract of

tissue was anywhere apparent in the transverse sectional areas

of this district, and the restiform columns and olivary nuclei

and fibres were throughout free from lesion. Upon reaching

the higher level of the origin of the sixth nerve, undoubted

evidence was obtiiined of a morbid condition of this tract.

The lesion was obviously a vascular one, and had secondarily

implicated the emergent fibres from the abducens-facialis

nucleus—the root fibres of the sixth pair. The nucleus, where

it lies in front of the genu of the facial nerve, was represented

by mere remnants of degenerated cells, and a punctated aspect

of tissue from the resulting debris. The fibres of origin of the

abducens, usually so clearly defined within the field embraced

by the band of facial roots, were represented merely by an

occasional narrow streak of minute and degenerated fasciculi

taking their usual curved course, but lost to view after a short

distance. Along the direction pursued by these diseased fas-

ciculi were several large swollen and tortuous blood-vessels

perfectly occluded by dark clots, their coats extensively

diseased and frequently crowded by heaps of red blood cor-
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1. Vertical fudcall from orara.

1. RraiatiM of roots of sixth i*m.
a. Mwsed ukI plugged cmmU corercd with

blood oorpiuctes. *

4. Miliary extravasation.

i. Large ibcua of extravaaation. [plugged,

t. Blood-vcMel tn advanoed alato of illinaan.

f f. rostertor nodraa and ascanliiHr raua at

tbe facial.

a. Facial nerraa.

t, 11. AtidMeat teUUs afgimrairt •• boik
aldea.

10. Diseased and pivgfsd

puscles. Along the course of the same fibres of the sixth

pair are several miliary apoplexies, which have probably

induced the degenerative changes here observed. Apart how-

ever from these foci of extravasation, we find also innumerable

red corpuscles crowding certain parts of the field on either side

of the median raphe ; in fact the region of the abducens has been

the seat of miliary apoplexies extensively induced by plagg^g
of the nutrient vessels of this realm. In the rough sketch

appended, I have endeavoured to localise a few of these

diseased vessels and extravasations in a section taken at this

level.

Levd of Lemntdeui.—Those vertical mo<iuUated fasciculi

which limit tlie tegmentum in front, and are embraced by the

most posterior fibres of the brachia of the pons, exhibit a
notable incr^se of their connective elements. These flbiee,

aseociated with those from the fillet of the teetee as far as the

median raphe, have interspcrscHl amongst them numerous islets
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of sclerosed tissue, in which the remains of degenerate<l

me<lullary tubes are well seen. The whole sectional area of

the fillet lying in front of the tegmentum was thus involved,

but the tracts of grey degeneration were not extensive, being

scattered apart, not in circular patches like distinct focal lesions.

The upper realms of the pons and medulla had unfortunately

incurred such damage during the process of preservation as to

preclude an exhaustive examination of the nuclei of origin of

the remaining oculo-motor nerves.

In the case of A. B. we have all the symptoms of tabes

dorsalis. There are pains sharp and sudden in character, an

ataxic gait, absence of knee phenomenon, loss of pupillary

reflex, loss of muscular sense, some cutaneous anaesthesia,

gastric crises. But beyond these symptoms there is another

of rarity and interest. The symmetrical immobility of the

eyeballs accompanied by more or less ptosis of the lids

is a condition which was first described by Graefe under the

name of ophthalmoplegia progressiva. An account of it is

contained in the ' Lehrbuch der functionellen Nervenkrank-

heiten,* by Eulenburg (Berlin, 1871). I can remember that,

nine or ten years ago, shortly after reading that account, I

saw an example of the disease in St. Bartholomew's Hospital.

The patient was a female, under the care, I think, of Dr.

Andrew, and she had this symmetrical immobility of the eye-

balls typically marked. The disease has more recently

received a most searching investigation at the hands of Mr.

Hutchinson, who has applied to it the term ophthalmoplegia

externa,* in contradistinction to that of ophthalmoplegia

interna, which he had given in a previous paper, to a state of

immobility of the pupil, in which the internal muscles of the

eye (the iris and ciliary muscles) are together involved in

paralysis. He, however, explains that the former term must

be understood as including very frequently, if not usually, the

immobility of pupil.

Mr. Hutehinson's description of the condition is so graphic

that'I cannot possibly do better than quote it here :
—'* Drooping

of the eyelids," he writes, ** so as to give to the face a half-

> ' TmmolaoDt B07. Med. Chir. 80a' 1879.
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asleep expression, is usually tho first symptom, and it is soon

accompanied by weakness of all the muscles attached to the

eyeball, so that the movements of the latter become much

restricted, or even wholly lost The condition is usually

bilateral, though it is not always exactly the same in degree on

the two sides. Its symmetry probably denotes that it is of

central origin. It by no means always happens that all the

ocular muscles are alike affected, or that they are attacked

simultaneously, still it is a very marked feature of the malady

that the muscles fail in groups and not singly." Seventeen

cases of the kind are described in the paper. In ten of these

it seemed certain that syphilis was the cause ; in eight

acquired, and in two inherited. Of the remaining seven Mr.

Hutchinson remarks, ''it may be said tliat a reasonable

suspicion of syphilis might be entertained in several." In one

case an examination of the brain after death was made by Dr.

Gowers, who found that degenerative changes precisely similar

to those seen in progressive muscular atrophy had implicated

the origins of the third, fourth, and sixth nerves as well as, in

that particular instance, the optic nerves also. The large nerve-

cells had disappeared from the nuclei of origin of these nerves.

Mr. Hutchinson remarks that wo have in such cases a very

close parallel to the so-calle<l bulbar paralysis—the labio>glofl80-

laryngeal paralysis of Duchenne—and he thinks it may be

])lau8ibly conjectured that the inititU lesion is inflammation of

the nuclei of tho affected nerves, which, in a slowly serpiginous

manner, creeps from place to place along certain definite

anatomical paths. In my female patient the history of

syphilis was clear and certain. On the other hand, there is no

evidence that X. Y. had ever suffered from the infection. The
condition of his aorta is a suspicious circumstance, but the

history of rheumatic fever prevents us from laying stress

upon tho condition as indicative of constitutional syphilis. In

any case, however, the proximate cause of the lesicms of

nuclei must be sought for in an extensively diffused disraiw of

tho vascular system, of which there is evidence in the dilatation

of tho aorta, tho rigidity and tortuosity of the brachial arteries,

no less than in thu microscopical changes in the intnibnlbar

artertol(>s with tho resulting miliary liaMmirrhagos.
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In A. B. it will bo observed there is a symptom which (as it

happens) is not described as occurring in any of those related

by Mr. Hutchinson. I refer to the atrophy of muscles about

the btick and shoulders. This association, however, evidently

tends to suj)port the view that the lesion of the nuclei of origin

of the cranial nerves is probably of the same nature as that

which determines progressive muscular atrophy. In Charcot's

lateral amyotrophic sclerosis there is atrophy of the large

motor cells in the anterior comua of the cord. The disease

tends, as we know, to travel upwards, and in time spreads to

the medulla oblongata. Attacking there the nuclei of the

hypoglossal, facial, and trigeminal (its motor portion), it causes

death by involving also the nucleus of the vagus. Now, it

soems probable that, were it not for the fatality necessarily

attiichiug to the destruction of this nucleus, the disease would

also, in those cases, be likely to invade the nuclei of origin of

the oculo-motor nerves, and so bring about the condition of the

eyes which is to be seen in this girl. Death, in fact, stops the

progress of the disease before it invades the region devoted to

the innervation of the external and internal muscles of the

eye.

The lesion of nerve nuclei would appear, in the case of A. B.,

to be a more or less continuous one, from the intracranial

centres for the higher cranial nerves to the anterior comua of

the cord. On the right side the origin of the facial nerve is

involved, though not apparently on the left. The quivering

of the tongue shows that the nucleus of the hypoglossal is

probably not intact.

In the atrophy of the stemomastoids and left trapezius there

is evidence of invasion of the nuclei of the accessory.

I have but little doubt that the gastric crises (as I have some

time ago suggested*) depend upon irritation of the nucleus of

the vagus by sclerosis. This opinion has since received support

by the result of an observation of Pierret, who found in a case

of tabes, with characteristic gastric crises, sclerosis of the fas-

ciculus gracilis in immediate relation with the nucleus of the

vagus. The fibres of the vagus and accessory are in such close

proximity at their point of origin that chronic inflammation of

* Pathological Society, Fcbroory, 188a

VOL. V, E
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the immediately adjacent tiMues may bo expected to OMie
both sensory and motor disturbance-pain in the stomach and

vomiting.

The symptom of intense hunger, of which this girl com-

plained, is one that I have on several occasions observed in con-

nection with the occurrence of gastric crises in tabes. It was

marked in a case of tabes with gastric crises and joint affection

under the care of my friend, Mr. Herbert Page.

It is present also in the case of a man, suffering from

tabes with gastric crises, who is now under my core in the

hospital.

Only a few weeks ago, whilst looking through * A System of

Clinical Medicine,* by Dr. Graves, published in 1843, 1 chanced

upon a description of gastric crises which is so graphic that I

cannot refrain from quoting here a rather full abstract of the

cose narrated. Viewed by the light of our increased knowledge,

the case is evidently one of tabes dorsalis, but it occurred long

before this disease was differentiated from other forms of para-

plegia. The autopsy, which included examination of the

brain, spinal cord and nerves, besides the abdominal viscera,

naturally failed to throw light upon the cause of the disease

;

for in those days the methods of hardening preparations of

nerve substance, the initiation of which we owe to Lockhart

Clarke, had not been devised, and the examination, as far as I

can judge, was only made with the naked eye. Dr. Graves

appears, however, to have been curiously near the true solution

in a remark which he makes. ** Are we to attribute,*' he writes,

" this diseased condition of the stomach and bowels, which,

from the remarkable periodicity of its occurrence, was evidently

functional, to irritation, congestion, or inflammation of the

brain or spinal marrow ? From the data we are in poesefleion

of it appears that this question must be answered in the nega-

tive.*' lie speaks of the case as a very remarkable one, which

had made a great impression upon him, and, in his view, well

worthy of the attention of the pathological inquirer.

The patient, I^tr. B., ageil 23, was exoecnlingly strong, and

INisstonately fond of hunting, fishing and shooting. These

habits, however, ho laid aside after the occurrence of the first

attac*k of his illness, which lmp{)cneil in 1829. From that time
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his bowels, previously sluggish, became inclined to looseness,

which always increased before the appearance of one of the

attacks, accompanied by griping, nausea and inclination to

vi.iuit. Bach attack was genendly preceded by a copious

set-rot ion of insipid watery fluid in the mouth, and then the

characteristic symptoms of his disease commenced. These

consisted in obstinate and protracted nausea and vomiting.

He first threw up whatever happened to be on his stomach at

the time, and afterwards everything he swallowed, whether

solid or liquid, and the quantity ejected in the course of a day

varied from three to four quarts of fluid. He complained also

of pain, referred to the stomach or lower part of the chest,

which continued throughout the attack, being most acute at

its commencement ; for the last year this sensation had passed

into a feeling of painful constriction, which he described as a
'* contracted feeling of his inside," and compared it to some-

thing like the effects of a cord drawn tightly, so as to compress

or strangulate his body exactly along the outline occupied by

the insertions of the diaphragm. During the prevalence of the

attack he had profuse perspirations, particularly towards the

termination of each paroxysm. The duration of the first attack

did not exceed four or five days, after which he became quite

well, and continued so for six or seven months, when his symp-

toms suddenly returned. He began to reject everything from

his stomach as before, but in the course of a few days the

vomiting disappeared, and for a considerable interval he had

no return of his complaint. In the year 1830 he had three

attacks of a similar description ; from these ho recovered also

•Dmpletely, and without remarking any diminution of power in

his lower extremities. In 1831, however, the disease began to

assume a more serious aspect ; the paroxysms became much
increased in severity, lasted longer and recurred at shorter in-

tervals. For one of these attacks he took mercury, and was

salivated. In 1832 his symptoms became still more violent,

and the duration of the paroxysms more protracted. He had

one in March, a second in May and a third in June, each of

which was accompanied by some numbness and loss of power

lu the lower extremities ; this, however, was slight, and disap-

{leared altogether as the vomiting subsided. About this time

E 2
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ho noticed that his nrine was scanty, and deposited more

sediment than usnal. lie also complained of being very

apt to catch cold whenever he got out of bed, and stated

that he suffered occasionally from severe twUehet and paint

in hit legs, (highs, arms and other parts of his body, which

were generally succeeded and carried off by profose perspi-

rations.

In August, 1832, he had a violent attack, which lasted

nearly a month. The vomiting was incessant, continuing

night and day, and he suffered severely from the feeling of

jminful constriction already described. On getting up after

this attack his legs suddenly failed him, and he dropped

down on the floor quite powerless. The paralysis did not now

disappear during the intervals, although it grew somewhat

better after each fit of vomiting had ceased ; indeed he used

to improve in his walking after the paroxysm had entirely

disappeared, and, aided by two sticks, supported himself so as

to give some hopes of a recovery, until a recurrence of his

attack reduced him again to a state of almost total ))araplegia.

His legs now began to waste sensibly, and he noticed that they

had lost their feeling and were remarkably cold. He also

complained of severe twitches of pain in various parts of his

body, accompanied by profuse night sweats, and turbid scanty

urine.

For some months before his death ho was completely

paraplegic, and continued to bo attacked with violent fits of

vomiting. The vomiting went on night and day, and he was

unable to retain the mildest and most soothing substances for

a moment on his stomach. Everything was tried to allay the

irritability of the stomach, but in vain. After continuing to

resist obstinately every form of treatment for five or six days

and nights the vomiting would suddenly cease, the gentlemMi

would exclaim, "Now I am well," and he coald then esA

with i)erfect impunity substanoeB of an indigestible chaxaoter.

The transition from a state of deadly nausea and obetinato

retching to a sharp feeling of hunger used to occur quite

suddenly. One hour he was a miserable object* rejecting

everything, and suffering the most painful c^jnstrictiona aoroas

the epigastrium, the next found him eating with a TorackxiB
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appetite whatever ho couUl lay hold of, and digesting every-

tliing with apparent facility.*

J lore again wo havo tho symptom of hunger described very

graphically. I would submit that it tends to corroborate tho

view that the seat of lesion occasioning gastric crises is in the

neighbouihood of the pneumogastric nucleus.

It may be asked why, if we have to do hero with irritation

of this nucleus, wo should not, in cases of tabes with

gastric crises, also meet with symptoms referable to tho heart

and to the respiratory apparatus. We do, in fact, sometimes

meet with laryngeal crises, and rapidity of pulse is of no

unfrequent occurrence in the course of tabes dorsalis. It

does not seem reasonable, however, to expect that in these

circumstances we should necessarily find evidence of impair-

ment in all tho functions subserved by the nerve.

It cannot be doubted, I think, that there is a very elaborate

differentiation of functions of the nerve-cells constituting a

nucleus. In a paper of great interest and imiK)rtance' Dr.

Felix Semon calls attention to the proclivity of the abductor

fibres of the recurrent laryngeal nerve to become affected

sooner than the adductor fibres, or even exclusively, in cases

of undoubted ceivtral as well as peripheral injury or disease of

the roots or trunks of the pneumo-gastric, spinal accessory, or

recurrent nerves.

The diflering amount of paralysis in the muscles of this

girl's eyeballs and lids is also indicative of dififerentiation of

function in various parts of tho nuclei of the oculo-motor nerves.'

I do not think, therefore, that we shall see anything

remarkable in irritation of the nucleus of the vagus in a

particular case being followed by symptoms entirely referable

to the stomach or intestines. Whilst upon this point I would

remark that, in certain cases of tabes where the more typical

form of gastric crises has not been marked, there has been,

' Several cams of tjpical gastric crisea will bo found described in mj paper on
" Certain Little BecogniMd Phases of Tabes Doraaiis," TransactionB of the In-

ternational Med. Congress, 1881.

* See * Archives of LAiyngology,' vol. iL No. 3, Joly, 1881.

* Dr. Sturgo luis published some interesting remarks on this subject " Two
eases of simultaneous paralyris of both third nerves."—'Ophtholmological Society's

Transactions,' vol. i.
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nevertheless, a peculiar tendency not so much to diarrhflea at

to abuurmally frequent action of the bowels, the evacuations

not being necessarily loose. I think it probable that this

symptom, like the pain in the stomach and vomiting, may
prove to depend upon irritation of the nucleus in question, fur it

must be remembered that the peristaltic action of the small

intestine is largely influenced by nervous impulses passing

along the splanchnic and vagus nerves. According to Pfluger,

whilst stimulation of the splanchnic nerves tends to check the

peristaltic movements, that of the vagus is calculated to excite

them.*

In reference to this question of the dependence of gastric

crises (of the two kinds which I have mentioned) upon sclerosis

in the neighbourhood of the nucleus of the pneumo*ga8tric,

I would call attention to a point which, although of purely

negative character, seems to me to be of considerable im-

portance.

The man X. Y. did not suffer at all from gastric crises. It

will be observed that Dr. Bevan Lewis in this case found the

nuclei of the vagus amongst other nerves well displayed and

perfectly intact, and he adds, *' no diseased tract of tissue was

anywhere apparent in the transverse sectional areas of this

district." The importance of this observation will be especi-

ally evident when it is remembered that the funiculus cuneatus

and gracilis, which closely adjoin the sensory portion of

this nucleus, represent the continuation upwards to the

cerebellum through the medulla oblongata of the posterior

columns of the spinal cord.

Let mo note hero an important difference in these two cases.

The muscular atrophy which affects in a marked manner the

trunk and extremities of the patient A. B., was entirely absent

in the case of the man X. Y. The microscopical findings

corresponded with the clinie^il history. (I ought here to say,

jwrhaps, that I purposely kept Dr. Bevan Lewis in ignorance

of the symptoms observed during life, in order that his obser-

vations might be quite unprejudiced.) Dr. Lewis reports that

the anterior cornua of the spinal cord were entirely free from

any morbid change.

> ' A Text-book of Phyiiology.' Qy IL Fortar. Sid editko, p. 987.
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it is intorostin^ to observe that Mr. Hutchinson found
" iu six of his cases the lower extremities more or less weak,

and a condition approaching more or less closely to locomotor

ataxy/' and he makes the imixjrtant remark, that ** there can

be no doubt that ophthalmoplegia externa is sometimes a part

uf the general malady known as progressive locomotor ataxia,

esjM^oiully when that disease is due to syphilis." The two

iustances which I have described are examples, at all events,

of the first described association. Both patients presented

the most characteristic symptoms of tabes dorsalis. In each

there were " lightning " or " electric " pains, absence of knee

phenomenon and ataxy. No other signs need mention in the

presence of these.



ON THE CONDITION OF THE KNEE-JEKK, ANKLE-
CLONUS, AND PLANTAR REFLEX AFTER EPI-

LEPTIC FITS IN SEVENTY CASES; AND ON POST-
EPILEPTIC CONJUGATE DEVLA.TION OF THE
EYES.

BY CHABLE8 E. BEEVOR, ILD. LOND., M.R.C.Pn

Laie Betidtnt Medical Officer to the National JlotpUal for Ihs Parafymd
and EfiUptk.

The presence of ankle-clonus and excesisivo knee-jerk (patellar

tendon reflex) after epileptic fits wus first pointed oat by

Dr. Hughlings-Jackson in a case of unilateral convalsions,

which was recorded by him in the * Medical Times and
Gazette * for February 12th, 1881.

While I was Resident Medical 0£Scer at the National

Hospital for the Paralysed and Epileptic, Queen Square, I

was asked by Dr. Hughlings-Jackson, and also by Dr. Gk)wer8,

to make observations as to the presence of ankle-clonus and the

knee-jerk after epileptic seizures, and the following results

were obtained by personal obserration of seventy fits occurring

in thirty-one diflferent patients. I have to thank the physicians

under whoso care these cases were, for allowing mo to record

the following observations.

To obviate as much as possible any source of error, I took

myself, or dictated, notes at the time, and directly afterwards

copied them out in full. The knee-jerk was tested with a

heavy vulcanite stethoscope, with a ring of india-nibber

round the disc, as advised by Dr. iJuzzard, instead of tnisting

to the rougher method by striking with the edge of the

hand.

The plantar reflex was tested by a sharp qnill^pen, and the
anklo-clonus was tried with the kneo at various angles, as it
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is obtained best with different degrees of tension of the calf-

muscles.

The cases have been divided into those which were observed

instantly—where the whole of the fit was observed, or at least

the end of the clonic stage was witnessed—and into thoso

which were seen <2tVaetfy, where perhaps 1 to 2 minntes might

have elapsed, but always before the patient 8howo<l any signs

of returning consciousness. The time at which the variuus

phenomena showed themselves or disappeared was taken by a

watch, and the probable duration was not roughly guessed at.

The cases may be arranged in a table :

—

Knee-jerk increased nud anklcl

cloniu present /

Knee-jerk diminished, ankle^
clonoa absent /

Knee-jork absent, ankle clonna^

absent /

Knee-jerk normal, no ankle 1

clonns /

Knee-jerk diminished, anklej
clonuB present /

Knee-jerk normal, ankle clonost

present /

Total .. ..

liMUntly
•fterCloaie

8ug«.
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and there was no anklo-clonus when tried inHtantly, in

minutes the former became excessive and the latter was also

well obtained ; and in two cases where the knee-jerk was

diminished, when obserred directly after the clonic stage, it

was found to be increased in a few minutes.

Of the three cases where both phenomena were looked for

instantly and were absent, one was doubtful, and in the eight

observed directly two were doubtful, and in one the knee-jerk

was present in 5 minutes' time, while in another both phenomena

were very well obtained in 8 minutes. The two apparently

anomalous instances of the presence of ankle-clonus and diminu-

tion of the knee-jerk were observed twice in the same patient.

In all the above cases, the fits were ordinary bilateral

epileptic attacks, beginning as a rule with rotation of the

head and turning of the eyes towards one side, and in some

of the attacks che ankle-clonus and the knee-jerk were

decidedly more active after the clonic stage on the side to

which the initial rotation of head and eyes occurred.

In the intervals of ordinary bilateral attacks the knee-jerk

is usually obtained on both sides more readily than normally,

but there is no ankle-clunus.

Besides the foregoing observations on thu knee-jerk an<l

ankle-clonus after epileptic fits, I have also had the oppor-

tunity of observing anothw phenomenon, viz., conjugate

deviation of the eyes occurring instantly after the clonic

stage of the fit is over.

A short notice of this phenomenon was given in the ' British

Medical Journal ' for January 2l8t, 1882 ; but I propose to

give a fuller account of it in this paper. The explanation

of it will, I believe, be better obtained by drawing an analogy

between this phenomenon and the conjugatedeviation oftheeyea

which is a known symptom in some cases of recent hemipl^iA.

In cases of hemiplegia, after a recent lesion in one hemi-

sphere, the symptom of conjugate deviation of the eyes and
rotation of the head to one side is frequently notioed, by

which it is meant that the head and eyes are tamed towards

the same side as that half of the brain in which the lesion is

situated, and consequently away from the side of the limbs

and fiaoe which are the seat of paralysis, so that a lesion in the
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ie/t liomisphere causes paralysis of the right side of the body,

and conjugrtto deyiation of the eyes and roUition of the head

to the left. This symptom has been explained by the theory

that the muscles of the eyes on the paralysed side—the right

in our supposed case—are unable to antagonise and prevent

the healthy muscles from drawing the eyes in a parallel

manner towards the unaffected side, i.e. the left. I have not

been able to find out that any previous observations have

been made with regard to the presence of conjugate deviation

of the eyes after epileptic fits. My attention was first drawn

to the point by a case of Dr. Gowers' that I saw at the patient's

own home; the man had had thirty or forty fits in about

twelve hours, and when I saw him he had marked conjugate

deviation of the eyes and rotJition of the head to the left ; the

fits, his friends assured me, began with turning of the head

and eyes to the right and the convulsions were right-sided.

As soon as the fit was over the head and eyes turned to the

left and remained there till the next fit, when they again

turned to the right, to again assume the position to the

left after it. It then occurred to me that I ought to find

conjugate deviation of the eyes or rotation of the head in

ordinary bilateral epileptic fits, for one side of the body is

nearly always affected more than the other. I have looked

for these phenomena in every case since, and I have taken

notes at the time to obviate any source of error.

In an ordinary epileptic fit the tonic stage usually (if not

invariably) begins by rotation of the head and turning of the

eyes to one side—say to the right—and sometimes with

flexion of the elbow and wrist of the same side as that to

which the head turns. This tonic spasm is followed by clonic

spasm, in which, perhaps, the two sides of the body are con-

vulsed apparently equally. Directly all movement has ceased,

and the patient lies with the limbs relaxed, the eyes will be

noticed to roll slowly over to the opjx>site side—which in our

supposed case would be to the left—and they remain there

from i to 2 minutes. In thirteen consecutive cases where this

post-epileptic deviation has been looked for, I have noticed it

in eleven, and in one case the eyes have simply gone back to

their natural position and have not passed to the opposite
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side ; in only one case Iiavo tho eyes remained in the same

position in which they turned in the primary tonic spasm, and

this was a very slight fit. Tho head cither remains in the

same position as it assumed during the attack, or returns to

the front. I have not yet seen the head rotate to the opposite

side, after the end of the clonic stage, in universal bilateral

fits, though I have witnessed it in a unilateral attack.

It is known that paralysis (either transient or permanent)

occurs after some epileptic attacks, and most commonly in

unilateral fits; the presence of any paralysis in an ordinary

epileptic fit cannot be ascertained, for the reason that, by tho

time that the patient has recovered sufficient consciousness to

use the dynamometer, the paralysis has passed off. I believe

that the presence of the conjugate deviation of the eyes shows

that the side where there is the primary discharge, and on which,

presumably, the spasms are more severe, becomes more ex-

hausted than the side where there is less discharge, and the

eyes are drawn to tho side where the muscles are the less

exhausted. The head does not rotate, for the reason, I believe,

that there is not sufiicient difference of power between the two

sides to affect this, while the eyes being very mobile are very

exact indicators of the difference in the paralysis ofthe two sides.

In one patient of Dr. Eamskill's, the head and eyes first

tamed to the right, she was then clonically convulsed on btjth

sides of the body, and while tho clonic spasms were continuing

the head and eyes went to the left ; after all movement had

ceased, the eyes and head rotated back again to the right and

remained there for a few seconds ; tho head then turned

straight and then the eyes rotated from side to side, keeping

parallel ; thus seeming to show that the side on which the

discharge last occurred was the moro paralysed directly after

tho clonic stage, and not necessarily tho sido where the

primary discharge took place.

Another phenomenon which 1 have observed is, that, after

the conjugate deviation has husteil for ^U>2 minutes, the eyes

sometimes—for 10 minutes—roll slowly from side to side,

keeping [Mimllel, and they also seem to wait longer on the side

towards which they first oonjugately deviated; during this

time the pupils frequently oscillate. Perhaps this may be
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exi)l!iiiit'<l by an irregular rctam of power and recovery from

exhaustion in the two hemispheres of the brain, the one pre-

dominating over the other in turn. I have observed this

rolling of the eyes from side to side in about half the cases in

which it was looked for.

The foregoing post-epileptic phenomena, I think, seem to

show that there is a great similarity between the state imme-

diately following an epileptic fit and the condition which is

found in a case of recent hemiplegia, a fact which has fre-

quently been pointed out before in unilateral fits, in which

temporary paralysis of the affected side is not uncommon.
I believe the same analogy can be applied to ail bilateral

epileptic fits ; for in these last there is usually, instantly after

the clonic stage, deviation of the eyes, increased knee-jerk

and ankle-clonus, and absence of the plantar reflex, and it

seems probable that the same condition which produces per-

manently in cases of hemiplegia these phenomena, viz. exces-

sive knee-jerk, ankle-clonus, and absence of superficial reflexes,

is also present, though for a much shorter period, i.e. for a few

minutes, directly after epileptic attacks, and when these are

bilateral the above phenomena are obtained on both sides,

with the exception that the post-epileptic deviation of the

eyes occurs towards the side of less paralysis.

It would seem, therefore, that, after an epileptic seizure, the

brain and spinal cord are reduced, probably by exhaustion

due to the excessive motor discharge, to the condition which

is obtained in cases of hemiplegia, for in both there is usually

excessive knee-jerk and ankle-clonus and absence of plantar

reflex. In reference to the latter, I have had the opportunity

of observing, in a case mentioned by Dr. Gowers in his work

on epilepsy, where the patient was clonically convulsed on

the right side for 20 minutes (by the watch), that the knee-

jerk was more marked instantly after on the right than on the

loft, and the plantar reflex was obtained on the left side in

3 minutes after all movement had ceased, but that on the

convulsed side—the right—it was only obtained slightly in

30 minutes* time, and in this case there was paralysis of the

right side, from which he did not recover till an hour or two

later, speech being also affected.
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BY DAVID PERRIER, M.D., F.B.8.

The brain figured and described in this paper was put into

my hands for examination by Dr. Nicolson, of Broadmoor

Criminal Lunatic Asylum.

It was the brain of a woman who in 1871 murdered two of

her children, but who, on being arraigned on a charge of

murder, was found insane and incapable of understanding the

charge against her. She was therefore ordered to be confined

during Her Majesty's pleasure.

From the notes supplied by Dr. Nicolson, the following are

the main facts which were ascertained in regard to the woman's

history and condition :

—

She was forty-four years of age at the time of her death,

which occurred in November 1881. Her mother states that

she was very intelligent as a child and young woman, was well

educated for one in her position, and married a labourer when

she was thirty years of age.

After the birth of her first child she became paralysed on

the right side and aphasic. This was about 1808, the exact

date not being obtainable.

In October 1871 she strangled her two children, aged two

years and eight months respectively.

In March 1872 she was sent to the Criminal Lunatic

Asylum at Broadmoor, under the circumstances already men-

tioned.

On admission she was hemiplegio on the right nde, the

right arm being described as almost powerless, but she was

able to use the right leg feebly in locomotion without any

assistance, though, as a rule, she helpc<l herself forward with

the left hand.
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The right side hatl not lost sensibility, but she complained

o( the whole of this side being cold, and she always kept it

specially wrapped up on this account.

For some months after her admission she was subject to

Hushings, faintness, and occasional convulsions of a slight

character accompanied by Tomiting.

Towards the end of 1873 epileptiform convulsions became

more marked, and she had repeated attacks of duluess and

torj)or of intellect, with flushing of the face.

Fits continued with more or less prolonged intermission,

and she had a series of severe attacks in May 1877. In the

severe fits the convulsions were of a general character. Her

head and eyes were drawn to the right, and there was com-

plete insensibility. In the slighter fits the eyes were directed

to the right, with momentary unconsciousness, but there was

no general muscular spasm. From 3Iay 1877 up to the time

of her death there were no severe fits, but she showed from

time to time twitchings of the facial muscles.

She had repeated attacks of pyrexia and flushing, with pain

in the head, especially localised in the left temple. The pain

was always relieved by a few leeches to this spot, and she

usually brightened up after their application, and would

signify her desire to have leeches applied when the pain was

severe.

Her disposition was very fitful and uncertain. As a rule

she was well-disposed and almost cheerful, and frequently

exhibited much gratitude for any services done her.

On many occasions, however, she was petulant, irritable and

< ross with the other patients. When in this state she was

<|uite silent, and sometimes mischievously tried to break

windows. Sometimes she was very melancholic and refused

food for days. A few months before death she was found

attempting to injure herself by dashing her head against a

water-tnp.

Her conversation was of a jerky, monosyllabic character,

and always an evident effort to her. She would frequently

forget the word she wished to use, but could indicate by

gesticulation when the right word was name<l to her.

If anything she wished for were granted to her, her fiace lit
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up and sho would say, " Tbank you kindly, mum/' (and then

correcting herself), " sir." Sbo could not always oorxect her-

self, and then api>cared confused. Sho made use of certain

stereotyped phrases, and the usual couTersation might be

given as follows :— •

** Good morning, Mrs. P." A, " Goo* momin*, mum,—sir."

" Any pain to-day ? ** A. " Yes
;
pain—always pain." If she

did not feel well sho would say " bad," and then pointing to

her right side, "Cold all down." If more than usually d^
pressed she would say, "Wish were dead!"—"Paralsee long

time, 'ome two year, Bo'moor eight" She would then burst

into tears and sob piteously.

In July 18S1 she became very obstinate and silent, and

refused food. At this time her respiration became difficult,

and there were marked signs of phthisis in both lungs, espe-

cially the right ; oedema of the legs set in, and she gradually

failed, and died in November 1881.

On post-mortem examination the lungs were found ex-

tremely tubercular, numerous cavities existing in the right,

which was almost entirely disorganised.

The skull cap was dense, but there was no ap|iarent want of

symmetry on the two sides.

Condition of the Brain.

The rigiht hemisphere was well developed and normal in the

arrangement of the fissures and convolutions.

The left hemisphere had a strikingly abnormal aspect.

The general outline was smaller than that of the right, so

that viewed from the left, as seen in Fig. 1, the internal

surface of the right hemisphere was visible in the frontal,

(Mirictal and sphenoidal regions. The occipital surface, how-

ever, was entirely covered by the equally well-developed

occipitjil lobe of the left hemisphere.

The anterior half of the left hemisphere was represented by

an empty cyst (which was full of fluid at the time of removal),

tlio walls of which were collapsed and puckered. The po»-

tcrior boundary of tliis cyst was formed by a lino drawn almost

perpendicularly from the up]>cr extremity of the fivnre of
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Fio. 1.

Rolando (indicated on the right hemisphere by a, Fig. 1) into

the horizontal limb of the fissure of SylviuSj which formed the

rest of the boundary. The posterior extremity of the fissure

of Sylvius («', Fig. 1) was still visible. In advance of the

line indicated, the whole of the cortex and medulla was entirely

deficient, both on the convexity and on the orbital aspect of

the frontal lobe.

The island of Reil was also entirely absent.

On the internal or median aspect of the frontal lobe, how-

ever, the gyri and sulci were distinct and normal in arrange-

ment, though somewhat smaller than on the right.

The gyrusfomicaius was normal from its commencement at

the anterior perforated space to its posterior termination in

the gyrus hippocampi^ which with its uncus was well developed.

AlK)ve the calloso-marginal sulcus the marginal aspect of the

hemisphere was formed by the median surface of the superior

frontal convolution and the paracentral lobule, not so well

developed, however, as on the right. The prsecuneus or quad-

rilateral lobule, the cuneus, the internal aspect of the occipital

lobe, and the occipito-temporal convolutions were all of normal

appearance.

On the convex aspect of the posterior half of the left hemi-

sphere which remained, the parieto-occipital fissure (oc. Fig. 1)

was well marked, and extended fully half an inch outwards

from the longitudinal fissure. The convolutions of the occi-

pital lobe posterior to this fissure, and its imaginary continua-

tion to the incisura prteoccipiialiSf were well developed.

vol.. V. F
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Between this line and the boundary of the atrophied region,

the convolutions and fissures had suffered considerable dis-

placement, owing chiefly to the great diminution of the postero-

parietal or superior parietal lobule.

The intra-parietal fissure (Fig. 1) was found to com-

mence at the posterior boundary of the cyst and to pnnoe
a course almost parallel to the median fissure, the greatest

distance between the two being only 1 centimetre. The dis-

t-anco anteriorly was rather less, as at this point the lobule

tapered somewhat.

The postero-parietal lobule included between the longitu-

dinal fissure and the intra-parietal sulcus was thus, as com-

pared with that of the right hemisphere, greatly reduced in

size. On the sound side the greatest width between the

longitudinal fissure and the intra-parietal sulcus was 4 cent.,

and nowhere less than 2 cent.

Tlje posterior or upper extremity of the horizontal limb of

the fissure of Sylvius (s, Fig. 1) was situated 2 cent below

the anterior extremity of the intra-parietal sulcus.

The portion of the cortex remaining between these two

points corresponded to the anterior extremity of the angular

gyrus or portion of the supra-marginal lobule. This was

continuous round the extremity of the fissure of Sylvius with

the superior temporo-sphenoidal convolution, of which only

2 cent, of the upper extremity remained. The rest was atro-

phied and its position taken by transverse gyri, which ran

obliquely from the middle temporo-sphenoidal oonvolution

into the fissure of Sylvius. The angular gyrus was somewhat

smaller than on the right side. The upper or posterior half

of the middle temporo-sphenoidal convolution was normal.

The lower half was atrophied and sloped obliquely forward

into the fissure of Sylvius.

The inferior temporo-sphenoidal convolution was normal.

It will be seen, therefore, that there was total abmnM of the

mt/perior frontal (median aspect excepted), wuddU fromUdf and
inferior frorUal convolutions, the idand qf Reily the ntomikm^

frontal and ateending ftmdai convolutions. Also of the

miUrioT threo-fitmrtlu of As wnfmor iomporo-splimoidal, and
anterior half of the miAeth teniporo-ephenoidaj convolutions.
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In addition there was wimderabU atrophy of the postero-

ixirietal Mmle, and to some extent also of the angular gyrus.
'Vho hose of the brain had a remarkable appearance (Fig. 2).

Fio. 2.

The median fissure was bounded on the left by the internal

margin of the orbital lobule, but all external to this looked as

if it had been sharply cut off.

The anterior extremity of the temporo-sphenoidal lobe of

the left side, instead of the rounded full appearance of the

right, was somewhat flattened and sloped obliquely into the

Sylvian foesa.

The optic chiasma and optic tracts had a skew appearance,

the right being anterior to the left The corpora mammillaria

were similarly displaced, the left being considerably posterior

to the right.

The right crtu eerebri stood out prominently, but the

left was sunk and invisible except when the parts were sepa-

rated. The left optic tnict had a greater obliqufty than the

r 2
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right, and was visible to a greater length in its course round

the eras.

The foot of the left cms cerebri was atrophied in its inner

two-thirds.

The locus niger was only 1 m. from the surface, except at

the outer third, where the fibres of the foot formed a layer of

6 mm. The depth of the locus niger of the right eras from

the surface was throughout fully 5 mm.
A marked asymmetry was visible in the pon$ Varolii.

The groove indicating the middle line had a tortuous

direction, owing to the great flattening and obliquity of the

left half. On cross section the pyramidal tracts were of a

greyish tint and sclerosed.

The left olivary body appeared more prominent and nearer

the middle line of the medulla oblongata than the right.

This was owing to the almost complete disappearance of the

left pyramidal tract. The right pyramidal tract at the middle

of the olivary body had a breadth of 5 mm., while the left

measured only 2 mm.
The left lube of the cerebellum was of normal size, but dis-

placed, so that it projected across the middle line and rested

on the under surface of the right tx^cipital lobe. This was

due to atrophy of the right lobe of the cerebelhim. which was

reduced to about half the size of the left lobe.

The cortical laminae were thin and the leafletti of the arbor

viUo smaller than those of the other side.

Microscopical preparations of the cerebellum made for me
by Dr. Scott, and taken from the cuneiform lobe of each side,

including portion of the nucleus dentatus, exhibited a remark-

able degree of atrophy of the cortex of the left side.

The outer or grey layer was greatly reduced in thickness

and Purkinje's cells had entirely disappeared, in some leaflets

entirely, while in others only portions had become so atro-

phied.

Dr. Scott's measQiements of twenty specimens gave the

average thickness of the grey layer as 3*8 thonsandths of an

inch, while on the sound side this layer measured 15 thou-

sandths of an inch and exhibited the cells of Pnrkinje in a

beautiful manner.
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The granular layer was also greatly reduced. The average

thickness uf this layer on the sound side was 7 thousandths of

an inch, whereas in the atrophied regions of the left cortex

the thickness was only 1 thousandth of an inch.

The cells of the nucleus dentatus were unaltered in appear-

ance.

The superior peduncles of the cerebellum, and the eorjtora

quadri<jemtna were normal in ap|>earance, and no difference

was appreciable between the right and left. The inferior

petluucles of the cerebellum were also of a similar appearance

on the two sid^k

There was, however, a marked difference between the middle

peciuncles. The right middle peduncle was considerably

smaller than the left. At the point of junction with the pons

the vertical diameter of the left peduncle was 1"3 centimetre,

and of the right only '8 cent.

On division of the corpus ealloaum in the middle line, this

commissure was found to be greatly atrophied, and to form

merely a thin membrane along the internal aspect of the

hemisphere corresponding to the atrophied region of the con-

v(»xity. Posteriorly, in the region of the selenium, the two

sides had a similar thickness.

The pillars of the fornix were distinct and equal on the two

sides, on the left side almost free from the corpus eaJlosuin

throughout.

The left anterior pillar descended somewhat posterior to

the right. Between the two the anterior commissure was of

normal size, though slightly oblique.

The posterior commissure, pineal gland, and its peduncles

were normal.

The soft commissure was particularly distinct. It crossed

the third ventricle somewhat obliquely, the left extremity

being a little posterior to the right.

There was no trace of the nucleus eaudatus or lentieularts in

the floor of the left lateral ventricle. The floor consisted only

of thin membrane forming the orbital aspect of the cyst,

which also formed the lateral and superior wall of the

ventricle.

The left optic thalamus was smaller than the right.
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The anterior extremity of the thalamus began abruptly in

a line with the anterior margin of the soft commissure, so that

the left seemed smaller than the right by all in advance of

this line. The posterior two-thirds of the left thalamus were

well developed, and only apparently smaller than the right

by the flattening and depression of the left cms cerebri. The
pulmnar and c&rpora genieuJata were equally distinct on both

sides.

The left wall of the third ventricle appeared to pass unin-

terruptedly into the gijrus fomicatus.

From the anterior extremity of the left optic thalamus a

medullary lamina '5 cent, width at its junction with the

thalamus ran forwards, parallel to the wall of the third

ventricle, and lost itself in the marginal region of the frontal

extremity.

From the posterior third of the optic thalamus a medullary

lamina, measuring 1*5 cent, in width at the edge of the tliala-

mus, radiated outwards towards the occipital and temporo-

sphenoidal regions. Between the anterior and posterior

medullary lamintc thus marked off, there was a space formed

only by the membranous wall of the cyst, entirely devoid of

medullary fibres, measuring 1 cent, at the margin of the

thalamus, and extending outwards in fan shape towards the

atrophied region of the cortex.

Bemarlcs.—This case is in many nNjxcts a icmarkaMo one.

Though the history is not in all points so conipltte jw could

be wished, there is su£Sciently clear evidence that up to the

age of thirty the woman was to all appearance }K»rftH;tly well

bodily and mentally. Yet such a complete destruction and

disapi>earance of all trace of cerebral tissue had occurred aa

is met with usually only in congenital cases, and regarded by

older writers as due to agenesis or defective development and

not to morbid processes. There can be no reasonable doubt,

however, that* in this case the complete diaappearanoe of such

a large extent of the cortex and of the corpus striatum must

have been consecutive to some morbid process occurring in

adult life, probably embolism of the left middle cerebral

artery. The area of distribution of this artery coincides very

closely with the regions which have totally disappeared—vis..
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the artero-lateral branches supplying the corpus striatum, and

anterior j>art of tlio optic thalaniiis, and the five branches

to tlxe convex asjMJct of the hennsphere, as described by
Duret, viz. the external and inferior frontal, the anterior

imrietal, the posterior parietal, and parieto-sphenoidal arteries.

Considered in reference to the symptoms, the condition of

the brain is entirely in harmony with them, according to the

doctrines of localisation maintained by myself and others.

With the exception of the postero-parietal lobule, which

was greatly reduced in size, and the median aspect of the

ascending convolutions, or paracentral lobule and its neigh-

bourhood, the whole of the motor centres of the left hemisphere

had disapi)eared.

In accordance with this, there should have been, theoreti-

cally, weakness, but not absolute paralysis, of the right leg,

total paralysis of the right hand, with the retention of

some of the movements of the upper arm, and paralysis of

the right side of the face. This was the condition actually

existing.

There should have been also—for a time at least—deviation

of the head and eyes to the left, but on this point the history

is defective.

And in accordance with the immense majority of instances

there should have been complete aphasia or speechlessness.

That aphasia existed at first is certain, but the history is

defective as regards exact details.

The recovery from the condition of absolute aphasia took

place to a considerable extent, though speech was permanently

very defective and confined to a few simple phrases and mono-

syllables. Though in most cases of recovery from aphasia the

restoration is due to the fact that the speech-centres of the

left hemisphere are not permanently or completely destroyed,

yet a case like this seems to bear out the view that compensa-

tion may be effected by the speech centres of the other hemi-

sphere. For in this case not a trace of these remained in

the left hemisphere. The compensatory action of the right

hemisphere was illustrated by a similar case reported by

Batty Tuke and Fraser,* in which, though Broca's convolution

* ' JoQinal of MenUl Science,' April 1872.
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in the left hemisphere was entirely destroyed, the aphasic

condition, which at first existed, became considerably ame-

liorated. The present case seems to me thoroughly to sub-

stantiate such a compensatory action on the part of the right

hemisphere, as always a possibility, if not always an actuality.

That there was no loss of sensibility on the right side shows

that the regions destroyed are not the centres of sensibility,

and that these, both general and special, are situated in the

regions posterior to the fissure of liolando and fissure of

Sylvius, as I have elsewhere demonstrated.

The {Mirtial destruction of the auditory centre does not seem

to have caused any })ermanont " word-deafness," as the patient

seemed always readily to understand what was said to her.

What the condition was in the earlier stages is unfortunately

impossible to ascertain accurately.

The mental condition of the patient was profoundly impaired,

a condition in which the total destruction of the anterior

frontal regions on one side, no doubt, played an important

part, as has been demonstrated by recorded cases of lesions

invading this region alone. But the case is too complex to

allow of an exact estimation of how much is to be attributed

to the degeneration of this region.

Considered in reference to cerebral anatomy, the case may
be regarded as a functional dissection of the motor tracts and

their connections.

Secondary to the destruction of the motor area of the cortex

and internal capsule with its nuclei, we have a marked d^e-
neration of the inner two-thirds of the foot of the cms cerebri,

which are thus shown to be in direct relation witli tho atro-

phied regions.

The remarkable degree of atrophy of the right l i the

cerebellum is also an important fact Atrophy of ti
-'<*"

lobe of the cerebellum has been recorded in man\

of degeneration more or less extensive of • li-

sphere. Numerous cases of this kind hu\< U-^ii wv> 1

and referred to by Cotard,^ and others have been reoord

Howden,* Schroeder van der Kolk, ^c. But this oate nems

• « Atjophie Partidle du Cervwra,* 1868.

*Jonrnal of Anatomy Mid ThjtUkgf^' Mftjr 1875.
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to show witli unusual precigiou atrophy of the cerebellum in

relation with defeneration confined to the motor region of

the opposite cerebral hemisphere.

Of the peduncles of the cerebellum, the right middle i)e-

duncle alone exhibited evident signs of atrophy. In con-

nection with this there was great flattening of the left side

of the pons.

This condition is altogether in harmony with Meynert's

view, that the middle peduncles of the cerebellum are in

relation with the pyramidal tracts of the opposite cerebral

hemispheres reepectively. Meynert has appealed to such ciises

of crossed cerebellar atrophy in supiwrt of his anatomical

views, but their validity has been disputed by some. Gudden
has not found that destruction of one hemisphere in animals

causes any discoverable atrophy of the opposite cerebellar

hemisphere.

But the experimental conditions were probably not such as

to allow of time for the atrophy showing itself; for there

seems no reasonable ground of doubt for regarding the atrophy

of the 'right cerebellar lobe, so evident in this case, as in

direct relationship with the destruction of the motor region of

the left cerebral hemisphere.

The atrophy of the cortex of the cerebellum, both the grey

layer with the cells of Purkinje, and the granular layer,

taken in relation with the atrophy of the middle peduncle,

shows the direct anatomical relationship of this peduncle with

the cortex, and the functional association of these parts with

the cerebral motor centres and tracts.

Only a very small portion of the pyramidal tract of the

left side of the medulla oblongata remained, and if the spinal

cord had been available for examination, degeneration of the

pyramidal tracts would without doubt have been readily

demonstrable.
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Staining and Mounting Sections of Hardened Brain.

The staining reagents advocated by diflferent authorities for

sections of the nervous system prepare<l by hardening are

numerous, and the list has become so lengthened since the

earlier labours of Lockhart Clarke, Van der Kolk, and others,

that one great difficulty presented to the student is to make a

judicious selection of such as will yield him the best results in

the special direction pursued by his work. Amongst thoee

most generally used are carmine and its combinations—picro-

carmine, indigo-carmine, and borax-carmine ; the aniline series

comprising aniline blue-black, aniline blue, methyl-aniline,

and rosanilin or magenta; ho^matoxylin or logwood; eoein;

picric acid ; osmic acid ; double chloride of gold and

potassium.

l^Iany years' experience has convinced me that a large pro-

portion of these reagents may he safely dispensoil with, the

following list really comprising all the more essential solutions

for staining nervous tissues.

List of Staining lieagenis. — iiivniatoxylin, oanuiiu' in

ammoniacal solution, picro-carminc, auilino blue-black, ani-

line blue and osmic acid.

In making choice of metallic impregnation by osmium or

staining by means of the mineral or vegetable pigments in

this list, the student must be influenoed by sereral ooosiden-
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tionB. Does he require a uniform staining by a simple dye,

or does he wish for a differentiation of elements by the use of

double pigments, or by double sttiining? Does he wish to

examine specially the cortex and medulla of the cerebrum,

or the cortex of the cerebellum ; or again, the pons, me<lulla,

and con! ? Does he desire to display certain special elements

of the cortex, e.g., the nerve-cells and their extensions to their

greatest advantage, even at the sacrifice of other details, such

as is often required in minute investigations into the histo-

logical constitution of the tissues ?

Whatever be his object, these questions must receive an

answer before the staining reagent can be selected which will

yield the effect desired. I propose to give here the composition

of each reagent, the method of staining, and its special value

as a dye for the various histological elements, and supplement

these observations by an analysis of their relative value for

different regions of the cerebro-spinal system.

Esematoxylin or Logwood Staining.

This reagent has often fallen into disrepute owing to the

notiible variability in the quality of the dye issued by different

makers. It is always advisable to make our own solution,

adopting the formula given by Minot, or that employed by

Kleinenberg. For the brain and spinal cord I use the former,

as it is preferable to that of Kleinenberg, and I find it at

all times most trustworthy in its reaction, and the uniformity

of results obtained.

M%not*8 Formula,

Hinnatoxylin (ciystaU) 3-5 parU
Ahaolate Alcohol 100 „

Alom In
Wftto 300 „

First dissolve the ha^matoxylin in the alcohol, and add to it

the alum previously dissolved in the water. Keep in a stop-

pered bottle labelled " Haematoxylin Dye " (Minot).

For use—a solution of alum (0*5 per cent) is poured into a

watch-glass or porcelain capsule, according to the size and

number of the sections to be stained ; a little of the dye ia
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then dropped in until the solution assumes a light violet tint,

when it should be passed through filtering imper Ijefore the

sections are immersed in it. The degree of dilution will soon

1)6 learnt by cxi)erience, the depth of tint being our guide.

Kletnenherg's FormvUa.

1. 3[ake a saturated solution of crystallised calcium chlni il.

in 70 per cent, alcohol, and add alum to saturation.

2. IVrake a saturated solution of alum in 70 per cent alcoh<»l,

and add 1 to 2 in the proi)ortion of 1 : 8.

3. To the mixture of 1 and 2 add a few drops of a hardy

alkaline saturated solution of haematoxylin.

Excellent as this logwood solution is for embryonic tissues,

I cannot recommend it for the sections of hardeno<l brain such

as we are now engaged with, to the same extent that I c^u that

of Minot.

Tlie Staining Process.—Withdraw the sections to be stained

from the methylated spirits in which they float by means of a

glass rod or camel-hair pencil, and immerse them in the log-

wood dye contained in a watch-glass or porcelain capsule. The
sections should be lightly stained, otherwise they are spoilt,

both by too diffuse a staining and by acquiring a brittleness

unfavourable to subsequent manipulation. In his first attempts

the student should occasionally examine a section on the stage

of the microscope, and so judge of the progress made by the

staining. When sufficiently stained the dye should be poured

off, the sections floated up in a |>orcelain capsule half full of

water, the aipsulc slightly inclined towards a gentle stream of

water from a tap which, falling on the edge of the capeulo,

keeps up a constant change of fluid, and ensures a most

thorough washing of the sections by the currents it produces.

Care should be taken that delicate sections are not torn by

this means, which is really necessary to ensure removal of all

deposit fn)m their surface. Next remove the section to a

capHulo containing methylated spirit, which, after one or two

hours' immersion, will have deprived them of any diffiise

staining. They are placed in rectified spirit or absolute

alcohol for five or ten minutes for dehydration, transferred to
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the centre of a glass slide, floated up by a drop or two of oil of

cloTes, which is allowed to run beneath them, and, when per>

fectly transparent, the oil is draine<l off, and the section

mounted in Canada balsam. To ensure suoceflsfdl staining

with this reagent, the following points must be carefully

attended to :

—

Stain only the very finest sections.

I^et the sections be perfectly freed from any acidity due to

chromic or picric acids, &c., by immersion in spirit, otherwise

tho staining will be a failure.

Make your own solution of haematoxylin.

Employ Minot's solution in preference to others, and reserve

Kleinenberg's for embryonic brain.

Never omit filtering the diluted dye prior to use.

Guard against diffuse staining and brittleuess from too pro-

longed action of dye.

Wash the sections very thorcmghly subsequent to staining.

Ktinove any accidental diffuse colouration by prolonged

iiiiiiicrsion in alcohoL

Dehydrate perfectly before clearing up with clove oil.

Mount in a benzole solution of balsam.

Notes on tJis Reaction of the Dye.—Hsematoxylin is especially

well suited for the display of the various nuclei met with in

the brain and spinal conl, e.g., the connective nuclei of the

neuroglia, the peri-cellular and peri-vascular nuclei ; the

nuclei and nucleoli of the nerve-cells. The large nerve-cells

of the cortex are beautifully shown in successful preparations,

and their primary and secondary branches may be followed for

some distance, but never to the extent seen in aniline staining.

On the other hand, both neuroglia basis and nerve-structures

undergo much shrinking by the use of the dye, and from this

cause the smaller cells of the upper layers lose, to a great

extent, their normal features. The protoplasmic extensions

and nerve-fibre network of the cortex are, indeed, very poorly

exhibited in logwood as compared with aniline preparations.

The axial cylinders of medullated fibres exposed in transverse

fection are well exhibited by logwood, and hence sections

«f spinal (X)rd and medulla st:iino<l by this dye show to

advantage.
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Carmine Staining.

The Jhf€,—The most useful solution for hardened brain sec-

tions b that recommended by Beale, which can be diluted to

the required strength, the original solution being far too strong

for our purpose.

Beale 8 Formula.

Cannine (in imall fltAgmenta) 10 gri.

PiWi Glycerine 2 ox.

Strong aolution of ammonia ^ draehm.

Alcohol . i OS.

Distilled water 2 as.

Aj^itate the carmine with the liquor ammonia) in a test-tube

gently heated over a spirit-lamp. The solution when com-

pleted is carefully boiled fur a few minutes, and exposed in

the open test-tube for one hour for the escape of excess of

ammonia. The water is now added, the solution filtered, and,

after the addition of the spirit and glycerine, it must be

exposed to the air until the odour of ammonia given off from

it is very faint. The clear fluid should be kept in a stoppered

bottle, and, should any carmine be precipitated, a drop or two

of liquor ammonite should be added.

Formula for Borax Carmine,

Carmine . I fMurl

Borax .4 parta.

Water 5C part*

Alcohol . . . q.S.

Dissolve the iMirux in ili<- \M\iri aitd a«ltl the carmine. Filter

the solution, and tuld alcuhol 8uflicicnt only to ensure free

permeation of the tissue by the dye.

Thiersch's Formula.

Solution A. Carmine .... 1 pui.

Liqnor ainmonit I ..

DistUledwntw .
*.

. .

dimdTe and filter.

SoluUon B. Oxalic acid 1 pnrt.

DiatUled water 22 parti.

Mix one part of A with 8 parts of B, and atld 12 |iart« of

absolute alcohol. Label " Thiersch's Carmine lieageut/'
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Modifictations of Gerlach's original stilution of carmine have

been introtluee<l also by Frey and others, but the three above

given are all that are really requisite for staining nervous

tissues.

The Staining Proeest.—Give the preference to Beale*8 solu-

tion, althougli its density from the glycerine renders the

action slow. Dilute the strong solution with seven times its

bulk of water, and filter. The sections should be placed in a

comjmratively large quantity of this dilute solution, covered

with a bell-glass from dust, and allowed to undergo very

gradual staining—a process which may occupy eight hours or

longer. When a section removed on a slide exhibits sufficient

staining, the reagent may be poured off, superfluous carmine

removed by gentle washing, and all the sections immersed in

a very dilute solution of glacial acetic acid (0*5 per cent) for

fifteen to twenty minutes. The acetic acid deprives the spe-

cimen of all diffuse staining and fixes the dye, more especially

in the germinal centres, whilst at the same time the colour is

brightened by its agency. Great care should be taken that

neither section of staining solution is very alkaline in re-

action, otherwise the staining will prove too deep and diffuse,

and the structure itself injuriously affected. A minimum
amount of ammonia, however, must be present in the dye, just

recognisable by its odour ; and if this be not the case, a drop

or two of the liquor ammonise should be added prior to making

the dilute solution. These sections may now be washed and

mounted in glycerine or Farrant's Solution, or they may be

dehydrated in the usual way by spirit, cleared up by oil of

cloves, and mounted in Canada balsam or in dammar. With

a few of these carmine-stained sections the student should try

the following modified process of mounting, whereby valuable

information is afforded. Several years ago I described in

the 'Quarterly Journal of Microscopic Science,* vol. xvi., a

method of displaying a great wealth of structure in the cortex

cerebri by altering the refractive indices of the structural

elements, and so producing very remarkable differentiation of

structure. I there stated what follows:—"On placing an

unstained section of cerebrum or cerebellum in the field of

the microscope, saturated with spirit, little or no structure is
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apparent, but, if a drop of essential oil be now allowed to run

over it, there will be observed at a certain stage of the clearing

up, and whilst the spirit is evaporating, a sudden starting out

in bold relief of the cells, nerve-fibres, vessels, d^c, which again

disappear or partially fade on perfect clearing of the section.

Now this appearance may be fixed by suddenly dropping over

its surface a little balsam, and {permanently mounting. Upon
this fact depends the process now to be described. Sections

treated with Beale's carmine solution (1 to 7 in strength), and

washed with the acid wash, are placed, saturated with spirit,

upon a slide. When the spirit has nearly all evaporated, a

drop of oil of anise is allowed to flow over the section (not to

float it up), and the clearing process is watched on the field of

the microscope ; then, just when the appearance referred to

above is presented to view, a drop of balsam is allowed to run

over the section, and a covering-glass permanently fixed on.

In lieu of the oil of anise I frequently employed glycerine

with the same results, and mount ultimately in glycerine

jelly. ... I will state my belief that this method will yet

prove of most essential service in the estimation of the relative

proportions of cell-processes in any individual section, and the

most accurate tracing of any existing connections, for not by

the deepest aniline staining have I yet succeeded in demon-

strating the existence of so thick and numerous a series of

processes diverging from the pyramidal layers of the cerebral

cortex as by the metho<l described above." These opinions

have been confirmed, I am glad to see, by Prof. Stirling in his

r^ent 'Text Book of Practical Histology.''

Notes on the Value of the Dye.—Specially suitable for the

large nerve-cells—their contents, their nuclei, and nucleoli.

It exhibits well the connective cells and the vascular apparatus.

It is less adapted for displaying the cell processes, and wholly

fails to exhibit the details of structure in smaller nerve-oells

such as those of the upper cortical layers. For the burger

* Dr. Stirling Mytr—^Tbe ptoewM of the «eUa (cMrdNrttm) an b«l •»« in

ptepawttoM which are only farMa% akand iq» vadtf Um faiflwaea of alore oil.

Thia is a BKMt inportaat method of tnTeatlgadon. I hava oIWb toon la this

way delicate flbrila, not onlike diutic flbrco, and whidi are Boi diaHnol whan the

leotlun ia rompleldy dcKit<d np." cToxt Ilnok nf Ptact IliatohiftT.* ft. 101.'
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ganglionic cells and their iraine<liato environment, nothing

perhaps can surpass a successful carmine preparation, whilst it

does not appear to produce any further shrinking of proto-

plasm or connect ire such as is produced bj hsematoxylin. It

has been reganled, even by so eminent an authority as Charcot,

jis the only reliable dye for exhibiting the morbid conditions

regarded as sclerosis of the different columns of the cord.

This, however, is not the case, since aniline blue-black por-

trays the lesion even more distinctly. The more important

objections attached to this dye are its variable results, the

little definition usually given to the tissue elements from the

tendency to diffuse staining ; the unpleasant glare of the car-

mine tint for continuous work, and its unsuitability for

examination by artificial light.

Piero-earmine Staining.

The Dye.—This valuable reagent is of special use in the

preparation of nervous tissues, and cannot be dispensed with

as it certainly ranks next to aniline black for such purposes.

Ranvier's formula is as follows :

—

Best Carmine 1 gramme.

Water 10 c.c.

Liquor ammrvnijft 3 cjs.

Rub the carmine up with the water and add the solution of

ammonia, aid the solution of the carmine by heat carefully

iipplied. When dissolved and perfectly cold, add to it

200 c.c. of a saturate<l watery solution of picric acid. Place

the solution in an open vessel, and with gentle warmth evapo-

nite t/) one-third of its bulk. Filter and keep in a stoppere<l

K><)ttle, labelled " Ranvier's Picro-carminate Dye." Picro-car-

mine may be purchased in a solid form in a granular and im-

perfectly crystalline condition—a one per cent. 8^»lution is then

used. I do not advocate its use, and from personal experi-

ence strongly advise the student to make his own reagent

The Staining Process.—Immerse the sections in a small

luantity of the picro-carminate solution for a period of from

renty to thirty minuter. Pour off the dye, draining off most

the superfluous fluid, and then without washing the sections

VOL. V. o
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tioat them up by glycerine, iu which they are to be luuuutetl.

It will be found advisable to stain each section upon the slide

by dropping over it sufficient of the reagent to cover it wholly,

and to clear it up with glycerine on the same slide it is to be

mounted upon. The object served by this method is to

preserve the double dye of picric acid and carmine, the former

being very readily washed out by water. Upon the other

hand washing freely, dehydrating with 8])irit, and mounting

with balsam in the usual way, will usually yield us excellent

carmine preparations, and, so far as my experience goee, better

stained specimens than those subjected to the simple am-

iponiacal or borax solutions.

Noies on the Value of the Dye.—Ita special value depends

upon the presence of the two pigments, carmine and picric

acid, and from the affinity displayed for either dye by different

tissue elements, this reagent has acquired a well-deserved and

favourable reputation. As a simple carmine dye used in the

manner above described, it is also deservedly esteemed for the

cerebral cortex, but for the combined staining with oemic acid

or with aniline black it forms a most invaluable adjunct to our

list of reagents. The merits and demerits of carmine stiuniug

pertain to the picro-carminate, but it is decidedly superior to

simple carminate of ammonia and its r^e as a staining reagent

more extensive. As a general dye for the nerve structures, it

ranks next to aniline and aniliiio picro-carminate, and is far

superior to logwood.

Aniline Slaininff.

The Bhw-Black Dye.—This, which is by far the most valuable

of the aniline series of dyes for the brain and spinal cord, i»

thus made :

—

Aniline Blue-black . 1 KTRmmr.

Distilled wnter . . 400 c.c.

Dissolve, filter, and keep in a stop{K^red bottle labelled

"Aniline black Dye, '26% Aq. Sol." It may bo oonyenient.

however, to keep a stock solution of 1 per cent strength, a>

occasionally a solution so strong may prove serviceable for

rapid staining, and it may readily be diluted down to '25 or
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•5 per cent, where the usual dye is required filtering the

solution prior to use. The solution as given above con be

employed for staining fresh and hardened sections, the aqueous
solution being the best dye we possess for the former. The
alcoholic solution, as first recommended by Mr. Sankey, was
the following :

—

Aniline Blue-black S n nti'irnimiw

Wator 2 cubic oentiiDetreiL

Diatolre «nd pour it into 99 cc ot Methylated Spirit

Filter the •(Jntiou and label ** Akoholie Solution ofAniline Black -05 per cent."

Prof. Stirling reoommends a solution double the strength of

the above, thus :

—

Aniline Blue-black 1 decigramme.

Water 4 cubic centimetres.

DiaaolTe and add 100 oo. of Rectified Spirit, and filter.

Label ** Aniline Blue-black—Alcoholic Solution -1 per cent"

Of the above dyes the student is recommended to keep always

at hand an aqueous solution, '25 per cent., and the alcoholic

solution O'l per cent. I much prefer the aqueous solution for

most purposes.

The Stainitip Proctss.—Sections of hardened cortex or pons,

medulla, and spinal cord may be left in the aqueous solution

(25 per cent.) for one hour. In this time they will generally

be found stained to a sufficient extent, when they must be

removed to a vessel containing water, and well washed from

superfluous dye. They are dehydrated by spirit, cleared up

by oil of cloves, and mounted in balsam or dammar. Sections

of cerebellar cortex should be deeply stained by aniline, gently

washed by water, and then immersed for twenty to thirty

minutes in a 2 per cent, solution of chloral hydrate. Next

transfer to the following solution :

—

Solution of Chloral Hydrate 2 per oenl

Oil of Clovee equal parts.

Alcohol q. s.

to dissolve perfectly and form a clear solution. Add the

alcohol by degrees, stirring the solution with a glass rod and

avoiding excess of spirit During use carefully cover the

watch-glass containing this solution, so as to avoid evaix>ra-

tion. The chloral remores diffuse staining, whilst the oil of

a 2
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cloves clears up the scctiun and enables us, by examining one

occasionally under a low power, to decide when they have

reached a satisfactory stage. When this has been attained,

remove your section to a slide, rapidly wash with a little pure

alcohol, thoroughly clear with clove oil, and mount in balsam.

The alcoholic solution of aniline '1 per cent stains the sections

of cerebrum, pons, and medulla in the course of a few minutes

;

they arc then cleared and mounted in balsam in the usual

way. Glycerine, being a powerful solvent of aniline, must not

be made the medium for mounting these sections.

Notes on the Value of the Dye.—Its action is energetic, it is

certain and constant in its results, readily controlled, so that

any depth of staining may be obtained with ease. The tint

given varies from a bluish-grey to a deep blue-black, and is

a pleasant one for the eye, causing little or no fatigue. It

enables us to obtain the clearest and sharpest definition of

elements in a tissue without modifying their stmctore by

shrinking or other change. No other staining agent displays

the nerve-cell processes to such a remarkable extent as does this

dye, the finest ramifications being followed out with ease. It

has a very special affinity for protoplasm—staining the nuclei

of the nerve-cells most deeply, then the nerve-cells and their

protoplasmic extensions, and to a less intense degree the

nuclei of the neuroglia and peri-vascular walls. The finely-

formed nerve and connective meshwork forming the frame-

work of the cortex is stained of a pale grey. This dye fifuls to

produce any action upon the medullated sheath of nerve-fibres,

affecting only the axis cylinder. Transverse sections, there-

fore, of nerve-fibres, such as are seen in cross sections of the

medulla, cord, and nerve-trunks, exhibit the axis cylinder

stiiined of a dark blue, the white matter of Schwann sur-

rounding it ; whilst the iuter-tubular connective, likewise faintly

stained, difierentiates the medullateil tubes from etudi other.

For transverse sections, therefore, of nerve fasciculi in any

region, this staining reagent will prove of the utmost service.

Its value for connective tissue stuctures is very limited, its

r6U being chiefly confined to nerve element >.

0»mie Aeid Staining.—This method wr i>w<' to I'l. i.-.sor

Kxner. It is peculiar in the fact that the hardening .iixl >tain-
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ing proceed simultaneously, the same reagent being omployeil

for both purposes. The preparation of the hardened brain by

immersion in oemic acid has already been described, and we

iuive now simply to detail his further treatment of the sections

obtained on the microtome. These sections, owing to the deep

staining they undergo, must be eaehremdy thin, and should be

placed in glycerine immediately, since prolonged immersion

in alcohol injures them seriously. Transfer a section to a glass

slide and add a few drops of strong liquor ammonise. Absorb

all superfluous moisture by bibulous paper, and after a short

time for the ammonia to affect the section thoroughly, drop

the coyer on without injury to the preparation, which has now

become softened by the ammonia. It is at this early period

thiit the section may be examined with greatest advantage.

For j)ermanent preparation Exner surrounds the cover-glass

with the soluble silicate called " water-glass." Formerly he

used to stain with ammoniacal solution of carmine, but, finding

the results obtained were attributable solely to the ammonia,

he has dispensed with carmine for this purpose.

Notes on the Value of this Method.—The meduUated fibres

can be traced upwards into the highest realms of the cortex,

exhibiting a wealth of structure which no other method dis-

plays. The medullated sheath is deeply stained, and can be

traced distinctly in the case of the minutest nerve fibres.

The nerve-cells, although stained, do not form such prominent

objects as by other methods of staining, this process being

especially adapted for tracing the ultimate course of medullated

fibres through the different layers of the cortex and detomiin-

ing their final destination. Exner states that the staining of

the minute fibres occasionally disappears in time, and the

student should also be aware that the brain structure swells up

under the action of ammonia, so that tht* stn'tion is in(*reaAeiI

in size to one-third its full diameter.*

Double Staining and the Use of Compound Pigments,

Under this head I would include some of the most valuable

methods we poesess for delineating the minute structure of the

* For the resulU obtained by Exnrr with this proceat, aee Ahrtnctio * Braim.'
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nervous system. Picro-carmine, as consisting of two pigments,

wonld naturally fall under this category ; but, since it is em-

ployed in the same way as the simple dyes, I have fonnd it

more convenient to include it amongst them. The methods of

staining to which I now refer arc those in which the tissue is

first submitted to one dye, and the result subsequently modi-

fied by the addition of a second pigment In these cases

either different histological elements assume the tint of each

pigment, or the former staining is greatly improved in cha-

racter by the second pigment combining and modifying the

tint acquired ; in the former case a genuine double staining is

obtained ; in the latter, the union of two or more pigments

gives but the effect of a single tint, yet one of very valuable

quality.

Aniline Piero-earminate Staining.

Three pigments are here used, viz., the aqueous solution

of aniline blue-black 0-25 per cent., and Ranvier s compound
pigment—picro-carmine. Sections which should be very thin

may be stained on a glass slide by dropping over them by a

pipette sufficient picro-carmine to cover the section com-

pletely. When deeply stained by the reagent, the latter is

drained off and the section covered in like manner by a

quantity of the aniline blue-black solution. It will be found

that the action of the aniline proceeds much more rapidly upon

a section stained by picro-carmine ; t^n minutes usually sufilice

to produce the desired result. This result is acquired when
upon draining off the dye the section is found to have changed

from the bright carmine to a deep violet tint. Wash the

section well in water, dehydrate by spirit, clear by clove oil,

and mount in balsam. In this way the most beautiful effects

are obtained, which are specially valuable and instnictive.

The tint is much less fatiguing to the eye than the bright

glare of carmine, whilst in the differentiation of nervous struc-

ture in the hardened brain this method of staining stands tm-

rivailed. The deeper the tint desired, the longer immersion in

aniline is required ; but for the more satisfactory and pleasing

effects I have usually found it suffice to stain for half an hour

in the picro-carmine and fifteen minutes in aniline solution.
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XoU.t on th'- Value of the Dye.—This doable staining enhance*

tho value of an onlinary picn>-cAnniiiate preparation in the

fact that a better dif!urentiation of structure is obtained, and

<'Xrtinination by artificial light rendered as agreeable and valu-

able as by daylij?ht. The neuroglia or connective element is

deeply stained, and its nuclei are prominent objects ; the grey

jnatter of the brain is marked off from the central medulla by

a much deeper staining of its elements. The nerve-cells are

well shown, and their nuclei take the deepest tint. All bundles

of medullated nerve fibres cut across by transverse section

exhibit their central axis cylinder of a purplish colour, sur-

rounded by the unstained medullated sheath, outside which is

seen the intertubular connective and its nuclei stained of lighter

hue than the axis cylinder. The vascular channels and their

nuclear elements are stained in a satisfactory manner. This

staining reagent is very suitable for exhibiting to low powers

the coarse stnicture of the brain, and sections through a whole

hemisphere treated by this method are most instructive for

naked eye examination or the coarse objectives.

Piero-aniline Staining.

A useful staining of medulla and spinal cord may be ob-

tained by employing Judson's " Cambridge Blue " as the first

pigment, washing off superfluous dye, and then by momentary

immersion in a saturated solution of picric acid the section

acquires a brilliant green staining, which exhibits structural

details remarkably well. Since both pigments are soluble in

alcohol, the sections should be very rapidly dehydrated, cleared

by oil of cloves, and mounted in the usual manner.

Chmic Acid and Piero-carmine.

The Staining Process.—The section is immersed in a solution

of osmic acid 1 per cent., carefully covered over so as to confine

this very volatile reagent, as far as possible, to the tissue to be

acted upon. When the latter has acquired a dark brown tint

it should be removed, well washed, and lightly stained with

picro-carmine. Such sections must be mounted in glycerine

or glycerine jelly. Sections of limited size, such as sections
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through the hemispheres of the brain in small animals or the

pons and medulla, may be oonveniently acted upon by the

osmic acid contained in a watch-glass covered with a small

glass plate. This is a most valuable method of staining.

Etematoxylin with AtUUne,

The Staining Process.—Sections are first stained with log-

wood according to directions already given, and immersed ybr

a few seconds only iu the aqueous solution of aniline blue-black

.
0*5 per cent. A solution of chloral hydrate, 2 per cent., will

remove any excess of aniline staining. Next, well wash the

section, rapidly dehydrate by alcohol and mount sec art.

This process is adapted chiefly for sections of cerebellum, and

its special value will be referred to later on.

The above are all the methods of staining which I have

found to be of especial value, but I append here two methods

of double staining for the cortex of the cerebellum, advocated

by Prof. Stirling,* and of the value of which I have not had

personal experience.

Eosin and Logwood.

Stain a section for a few seconds in a very dilute watery

solution of eosin (1 part to 1500 of water) until it has a faint

red colour. Great care must be taken not to overstain. Wash
with water, stain the section with logwood, and mount in

dammar.

Fioro-oarmine and Iodine Oreen.

Stain a section in picro-carmine. Wash it in water acidu-

lated with dilute acetic acid, and, after washing in pure water,

stain again by means of iodine green and mount in dammar.

> • Pnotk*! Hidologjr,' p. 100.

(To he eontinued.)
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VUeridite Psychologique. Par Th. Ribot. Paris, Germer,

BaiUiere & Cie., 2ine ed., 1882.

This " study," forming part of the Biblioth^ue de Philosophie

Contemporaine, professedly philosophical, is not very strictly

scientific. It is, however, extremely interesting and well written,

and replete with the results of extensive reading of the now

somewhat numerous and distinguished investigators who have

observed, speculated, and even experimented upon heredity

and its allied subjects. Among them the writings of our own

illustrious countrymen, Darwin and Herbert Spencer, are fre-

quently quoted, and Mr. Gralton's work upon ** The Heredity of

Genius " is by no means forgotten. The author remarks of

Mr. Galton's book, that it has merits and defects sufficiently

common in English works ; containing as it does many figures

and facts, and but few general ideas ; and we may without injus-

tice reciprocate the criticism by saying that M. Ribot's book is

sufficiently marked by the opposite faults and merits of French

writers, in that it contains a larger proportion of general

ideas to the figures and facts which ought to support them,

than is desirable in a work of scientific character.

Not that some foundation of facts is not supplied. Indeed,

the first half of the volume professes to supply these alone ; but

they are thrown down somewhat in a heap, like a load of stones,

not examined and analysed and sorted as specimens to see how

much or how little they prove ; which leads us to think that the

method of this work may be greatly improved upon by future

writers on this most interesting and important subject. Perhaps

the question of heredity in man may not always remain more

interesting than important in consequence of the difficulty of

interfering, at least in civilised society, with the breeding of
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men and women. Perhaps in the future a more general know-

ledge of the heredity of qualities may lead to better results

by individual selection than was ever obtained by the will of

a despot in Prussia in the selection of females for his grenadiers,

or that of a proprietor in Kentucky in selecting males for his

dark women.

The author has scarcely justified his choice of a title for his

work as L'H^redit^ Psychologique, seeing that it deals more

fully with the more obvious and distinct facts of somatic than

of psychologic heredity. No doubt psychological quality is

based upon the hereditiiry substance, whatever that may be,

and, although we may dispute Gall and Spurzheim's notions of

intellectual and moral heredity as depending upon the inherited

shape of the head, we can scarcely doubt the existence of a

true principle underlying their doubtful detail, namely, the

principle that moral and intellectual heredity deporv]- 'M".n

the inheritance of a similar organism.

But the facts of moral and intellectual heredity, that

say, those which it is the professed pur|x>se of this volin

elucidate, are extremely difficult to appreciate with any il .

of scientific accuracy. It is so easy to observe that some

peculiarity of form or feature descends in a family ; the thick

lip of tlie Hapsburgs, for instance. But it is quite another

thing in point of difficulty to trace the descent of ment-iil

qualities, or to account for variations, should the descent bo

unmistakably broken. Thus, a late Emperor, a man of mild

temper and high courage, has been succeeded by a son in

whom these qualities would seem to l>e reveraefl. Thus the

audacious financier of Egypt has been succeeded by a son who

is equally timid and honest. Such startling changes may
be read by the fierce light which beats upon a throne:

but how to account for them, that is the difficulty. M.

Ribot would tell us to look to the matcnial parents for an

explanation ; the sons, as a rule, inheriting their qualities

from the mother, the daughters from the father. But is

this so ? A few examples certainly will not prove it, and it is

just one of those questions which can only be answered by

what M. llibot describes as the defective method of Mr. Galton.

that is to say, by facts and figures, and by using the figures in
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strict relation to corres|>onding notions, a rule of statistical

science which is by no means invariably obeenred. An
im{)ortant example to the contrary may be read in the work

before as, where the author attempts to refute the late Mr.

Buckle's objections to the doctrine of heredity as applied to

mental qualities. Not to risk the probable errors of a retran»-

lation, we give Buckle's words from the original :

—

" We often hear of hereditary talents, hereditary vices, and

hereditary virtues; but whoever will critically examine the

evidence will find that we have no proof of their existence.

The way in which they are commonly proved is in the highest

degree illogical ; the usual course being for writers to collect

instances of some mental peculiarity found in a parent and in

his child, and thus to infer that the peculiarity was bequeathed.

By this mode of reasoning we might demonstrate any proposi-

tion ; since in all large fields of inquiry there are a sufficient

number of empirical coincidences to make a plausible case in

favour of any view a man chooses to advocate. But this is not

the way in which truth is discovered ; and we ought to inquire,

not only how many instances there are of hereditary talents,

&c., but how many instances there are of such qualities not

being hereditary. Until something of this sort is attempted,

we can know nothing about the matter inductively ; while,

until physiology and chemistry are much more advanced, we

can know nothing about it deductively. These considerations

ought to prevent us from receiving statements which positively

affirm the existence of hereditary madness and hereditary

suicide ; and the same remark applies to hereditary disease

;

and with still greater force does it apply to hereditary vices

and hereditary virtues ; inasmuch as ethical phenomena have

not been registered as carefully as physiological ones, and there-

fore our conclusions respecting them are even more precarious."'

In answer to this indictment M. Bibot cites Maupertuis's

observations upon the inhabitants of a town containing one

hundred thousand inhabitants, not with respect to their virtues,

vices, talents, or maladies, but as to the individuals among

them who had been bom with six fingers. None of the objec-

tions which Bnckle raises to the logic of the osual arguments,

"History (^CiriiiMtion in Englaod," toL i^ |^ 160, 161.
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as to the here<lity of the shifting and indistinct mental qualities

which he has designated, can in any way apply to the totally

different quality of sexdigitism of which Maujjertuis found an

example hereditary through four generations, and reckone<l

that supposing that only five persons in the twenty thousand

inhabitants had this physical peculiarity it was 800,000,000

to 1 that the peculiarity would not continue itself by accident

through three consecutive generations. But sexdigitism

quality which can be distinctly defined, virtue and vice an

qualities which cannot be; sexdigitism is a rare peculiarity,

virtue and vice are common to all men, and to meet Buckle's

objections by such a reply is to leave them unanswered.

We can have no doubt now that Buckle was too sceptical

as to the moral and intellectual progress of mankind through

the operation of heredity in the transmission of the moral and

intellectual ameliorations of civilisation ; but surely he was

right in insisting that scientific methods should be applied to

a scientific inquiry, and that the post lioc propter lioe argument

too often used in these inquiries should not be accepted with

facile faith in its efficiency.

A most important illustration of the nature of Buckle's

objections may be found in the facility with which heredity is

commonly attributed as the cause of mental disease in which

ascending relatives have been insane ; for it has nee<]ed no more

than evidence showing that a parent or grand(mrent has been

insane to establish the hereditary character of almost any case of

mental disease; the fact being ignored that the accidental

causes which operated in the parent may equally operate de

novo upon the child, and even that the insanity of the parent

may cause the insanity of the child indirectly, but subjecting

the child to moral and physical evils, such as grief or shame, or

physical misery. I f there were the same degree of probability that

the child of an insane {>er8on would be insane from the influence

of heredity as, according to ]\[au|)ertuis, there is that the child

of a man with six fingers will have six fingers, the civilisod

countries of the world would before this have been filled with

madmen ; unless, indeed, stem laws against the procreation of

hereditary madmen were enacted. That no such laws have

been, or arc likely to be, made is a strong indication that here-
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(litary influences have not that certain and constant effect

which would justify such laws for the prevention of a dire

luid overmastering mischief. What we have to do is to find

out the marks, If we can, by which hereditary insanity may
bo discriminated from accidental, and to find out the circum-

stances, if we can, which favour the transmission of the ten-

dency to it. We are not quite ignorant even now in these

matters, but the so-called laws of psychical heredity do not

seem likely to lead us far in this intricate investigation as to

the effects of inheritance, as distinct from the effects of all

other influences, which may be called education, upon the

moral and intellectual qualities of men and women.

These laws, according to M. Ribot, are :

—

Igt. That parents have a tendency to bequeath all their

psychical characters, general and individual, ancient and newly

acquired [law of heredity direct and immediate].

2nd. One of the parents may have a preponderating influence

upon the mental constitution of the infant [law of preponder-

ance in the transmission of characters].

'drd. The descendants often inherit the physical and mental

qualities of their ancestors, and resemble them without resem-

bling their parents [atavism].

4th. Certiiin physical and mental dispositions very clearly

determined, manifest themselves in the descendants at the

same age as in the ascendants [law of heredity at corresponding

epochs].

Certainly we must accept as a law that like begets like—

a

law which was not discovered yesterday ; for we have been

told in a very old writing that '*the fathers have eaten sour

icrapes and the teeth of the children are set on edge ;
" and the

iioman poet reminds us that

—

" Fort«8 crcantar fortibas et bonis."

But the laws of exceptions above expressed in the feeble terms

of the p)tential mood ought scarcely to be called laws until we

have succeeded in discovering their positive conditions. We
have the one great law of heredity which, from the philosophi-

cal point of view, the author considers a fragment of the more

general law of the universe, that nothing which has been ceases
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to be, and therefore that heredity is the law of life arinng

from the partial identity of the elements of the organinn in

the parents and the offspring. But the numerous exceptions to

this law, the variations which put on the appearance of spon-

taneity, can we reduce them to any constant rules or formulas ?

We venture to think that, in spite of the vast importance of

the task, we have not yet acquired scientific knowledge of these

exceptions, that is to say, knowledge which will enable us to

foretell when they will take place. Heredity is the strongest

bond of determinism, yet it allows so much movement that it

pan never be predicted of the individual to what extent it will

press his character into the old paternal mould, or leave it to

be influenced by post-natal events. Its tyranny over the race

is certainly greater than over the individual, but even in the

race it is liable to large and as yet incalculable interference.

M. liibot, in the eloquent passage which concludes his

work, compares the man of nature with the man of civilisa-

tion, and remarking that the infinite distance which seems

to separate the two extremes has certainly been traversed, he

says, "Without doubt this evolution, the resultant of the

complex play of numerous causes, is not entirely due to

heredity ; but we shall have badly succeeded in our task if the

reader shall not now comprehend that heredity has laigely

contributed to it," a modest statement well within the confines

of the truth.

John Charles Buckhill.

The Formation of Vegetable Mould through the Aatum of

Worms, vnth Observations on their Habits. By Cbablss

Dabwin, LL.D., F.R.S. London, Murray, 1881.

This work, affording new evidence of the great residtti

attainable by the patient and long-continued observation of

small matters, the exposition, as it were, by an eyewitnaas of

a geological formation, gives us the pleasure of again meeting

with Mr. Darwin in a department of science which does not

often receive patient and cautious observation, namely, in

that of psychology, and in a phase of animated nature

where a l^s original observer would scarcely havo dis-
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roveretl a fruitful field of psychological iuquiry. It is with

the mind of the earth-worm, and not with the manner in

which it incrustfl our fields with a fruitful surface, that

Mr. Darwin most interests us in these charming pages. But

mind can only be evolved upon the foundation of sense

impressions, and worms are blind and deaf and have but a

feeble sense of smell. " The nervous system is fairly well

developed, and the two almost confluent cerebral ganglia are

situated very near the anterior end of the body." To say that

worms are blind is perhaps not strictly accurate, for although

liave no organs of vision, a strong and continued light

s them to retreat into their burrows, unless such light is

shed upon them when they are employed in dragging leaves

into their burrows, or in eating them, or whilst they are paired

sexually. " When a worm is suddenly illuminated and he darts

like a rabbit into his burrow, we are at first led to look at the

action as a reflex one, but the different efiects which a light

produces on difllerent occasions, and especially the fact that a

worm, when in any way employed, and in the intervals of such

employment, is often regardless of light, are opposed to the

view of the sudden withdrawal being simply a reflex action,"

and is, the author thinks, attributable to attention and to some

mental power.

The fact that light is capable of stimulating the cerebral gan-

glia of the earth-worm through the tissues which cover them,

without the intervention of any sense organ, is a fact now resting

upon unquestionable authority, which we would fain commend
to the notice of the distinguished American physician who

has recently published his observations on the transmissioi^ of

the stimulus of light to the human brain through the skin and

bone of the forehead. There is, however, some difierenco

between the diaphanous skin of a worm and the dense and

opaque skin and bone of a man's forehead, and there is also

some difference between the credibility of Mr. Darwin and

that of some other observers.

The sense of touch, including the perception of vibrations,

is keen in worms. They do not hear the loudest sounds, but

if the pot in which they have been kept for observation bo

placed upon a pianoforte they withdraw into their burrows



96 CRITICAL DIGESTS AND

immediately a note is touched. Facts are adduced which

show that they possess some sense of smell ; and as they appear

to like cabbage leares as food, and to distinguish between

different varieties, and as they choose yarious other substances

for food, it is likely that they possess the sense of taste. But

it is in the sense of touch that they live and move and have

their being, and it is by this they exercise that degree of choice

in the selection of materials for lining their burrows, which has

enabled the illustrious author to write so much at length upon

their habits as displaying intelligence. He may well have been

surprised to find that a creature so low in the scale of animal

life was able to select and to use the materials of its subter-

raneous architecture according to the strictest fitness of shape,

form and substance. Pursuing his investigations in this

matter, the author summarises what he has observed of the

mental qualities of his lowly subject thus :

—

" Mental Qualities.—There is little to be said on this head.

We have seen that worms are timid. Their sexual passion is

strong enough to overcome, for a time, their dread of light.

They perhaps have a trace of social feeling, for they are not

disturbed by crawling over each other's bodies, and they

sometimes lie in cont^vct According to Hoffmeister, they

pass the winter either singly or rolled up with others in a ball

at the bottom of their burrows. Although worms are so

remarkably deficient in the several sense organs, this does not

necessarily preclude intelligence, as we know from such cases

as those of Laura firidgeman ; and we have seen that when

their attention is engaged they neglect impressions to which

they would otherwise have attended, and attention indicates

the presence of a mind of some kind. They are also mnch

more easily excited at certain times than at others. They

()erform a few actions instinctively, that is, all the individuals,

including the young, perform such actions in nearly Uie same

fashion. This is shown by the manner in which the species

Pericheta eject their castings, so as to construct towers ; also

by the manner in which the burrows of the common earths

worm are smoothly lineil with fine earth, and often with little

stones, and the mouth of their burrows with leaves. One of

their strongest instincts is the plugging up of the mouths of



NOTICES OF BOOKS. 97

their barrows witli various objects ; and very young wonnB act

in this luiinner. But some degree of intellij^cnce appears to

be exhibited in this work—a result which has surprised mo
more than anything else in regard to worms "

(p. 35).

Why worms plug up the entrances of their borrows, and why
they line them with leaves and other substances, the author

htis not been able to decide. Perhaps to conceal their burrows

from scolopcnders, their bitterest enemies, perhaps to keep

water out, or cold air, as they dislike cold, and the lining also

may be for the sake of warmth ; but " whatever the motive

may be, it appears that worms much dislike leaving the mouths

of their burrows open."

But whatever the motive, either for plugging the orifice or

for lining the tube, it can scarcely be disputed that the manner

in which it is done displays a degree of intelligence surprising

in so lowly an animal.

** If a man had to ping up a small cylindrical hole with such

objects as leaves, petioles or twigs, he would drag or push them

in by their pointed ends, but if these objects were very thin

relatively to the size of the hole, he would probably insert

some by their thicker or broader ends. The guide in his case

would be intelligence. It seemed, therefore, worth while to

observe carefully how worms dragged leaves into their burrows;

whether by their tips or bases or middle parts. It seemed

more especially desirable to do this in the case of plants not

natives to our country ; for, although the habit of dragging

leaves into their burrows is undoubtedly instinctive with

worms, yet instinct would not tell them how to act in the case

of leaves about which their progenitors knew nothing. If,

moreover, worms acted invariably through instinct or an un-

varying inheritetl impulse, they would draw all kinds of leaves

into their burrows in the same manner. If they have no such

definite instinct, we might expect that chance would determine

whether the tip, base or middle was seized. If both alterna-

tives were excluded, intelligence alone is left ; unless the

worm in each case tries many different methods, and follows

that alone which proves possible or most easy; but to act in

this manner and to try different methods makes a near

approach to intelligence."

\"I . V. H
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A fairer statement of a proposition could scarcely be made,

nor can it be thought that its caution is overstrained, although,

no duubt, another great biologist is right in saying that

Darwin may bo reckoned upon to state any proposition

most strongly against himself. The answer to the proposition

was carefully worked, out with leaves of various shapes

and textures, single leaves, double leavee with their points

cat off, or tied together with silk, or cemented together,

and above all with triangles of writing paper, and the

conclusion arrived at, that worms do display intelligence in their

manner of plugging up their burrows, is shown to be inevitable

by the very careful and most interesting details to be found in

the work. The questioning experiments were so put that

chance and instinct were eliminated, and nothing left to ac-

count for the behaviour of these low animals but intelligence,

much to the surprise of the questioner, for "many higher

animals have no such capacity," ants, for instance ; but then

an ant has not such a perfect measuring wand as a worm pos-

sesses in its sensitive equiform body, and, not forgetting

their antenna), no such means of acquiring a notion of the

shape and dimension of things. And it is to be renmrked that

the most intelligent of the brutes, as the monkey, the elephant

and the parrot, are especially gifted with some organ which

enables them to ascertain the shape and dimensions of bodies,

indicating that the rudiments of intelligence are best ob-

tained through the medium of tactile impressions. As to what

touch may be when it is the sole sense, Mr. Darwin says, ** it

may bo well to remember how perfect the sense of touch

becomes in a man when born blind and deaf as are worms. If

worms have the power of acquiring some notion, however rude,

of the shape of an object and of their burrows, as seems to be

the case, they deserve to be called intelligent ; for they then

act in nearly the same manner as would a man under similar

circumstances." Mr. Darwin thinks that it will strike every one

as improlmble that worms should possess intelligence ; " but,"

says he, " it may be doubted whether we know enough about

the nervous system of the lower animals to justify oar natural

distrust of such a conclusion. With respect to the small siie of

the ocrebml ganglia [of worms] wo should remember what a
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mass of inherited knowledge, with some power of adapting

means to an end, is crowded into the minute brain of a worker

ant"

John Charles Bucknill.

Studien uber das Betnuit$ein. Von Dr. S. Stbickeb. Wien,

1879.

Studien Uber die SprachvorsteUungen. Von Dr. S. Stricker.

Wien, 1880.

Studien Uber die BeuxgungsvorsteUungen. Von Dr. S. Stricker.

Wien, 1882.

The pamphlets, the titles of which are placed at the head of

this article, contain, as might be expected from the eminence

of their author, a valuable discussion of various philosophical

and psychological problems. Taking these pamphlets in the

order of their publication, the first deals with the phenomena

of consciousness. Prof. Stricker sets out, like other philoso-

phers, with an analysis of human knowledge. He shows that

the knowledge which can be presented in the consciousness

of any person at one time is only a small part of the whole,

much the greater portion being latent. The portion of know-

ledge which can be simultaneously presented in conscious-

ness he proposes to call actual or living, and the remaining

portion virtual or potential, following in this respect the well-

known division of force or energy in physical science. Thia

distinction is not of much importance, and we pass on to his

second division of knowledge, which is of much greater signifi-

cance.

Knowledge may be divided into that which is direct or

immediate, and that which is indirect or mediate. The highest

de«jree of certainty must always be found in immediate know-

le<l<je, and Prof. Stricker accepta, without reservation or

criticism, the eogito, ergo sum of Descartes as our ultimate

grounds of certainty and the starting-point of philosophy.

But even if the right of the implied Ego to be regarded as a

direct deliverance of consciousness be allowed to pass un-

challenged, we may be permitted to ask the author how he

u 2
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would vindicate tho right of the expressed ergo to be included

in a statement of immediate knowledge.

The relation of the brain to consciousness is next dwelt

upon, and two hypotheses explanatory of the connection are

stated. According to the one, an independent entity—the

soul—dwells in the brain, and plays upon its material substance

as a musician plays \i\ion his instrument; while the other,

briefly stated, asserts that consciousness is a function of matter.

But surely dualism and materialism are not the only

hyjwtheses which have been advanced to explain the connec-

tion between the brain, or, more generally stated, matter, and

mind. Idealism, for instance, asserts that the matter of the

brain, like every other external existence, is a product of mind,

while Realism (Indifferentism of Mansel, Monoism of Haeckel,

and Pantheism of theologians) assumes that mind and matter

are but two faces of one substance which underlies both. But

the truth is that Prof. Strieker passes by as unfruitful, as

Locke did before him, the discussion of the relation subsisting

between mind and matter, and satisfies himself with offering a

compromise. He thinks that both dualists and materialists

may agree to say that nerve cells are endowed with psychical

functions. The dualist, while using this expression, may think

that the soul makes use of the nerve cell to form the concep-

tion, and the materialist that the process in the cell begets the

conception. Personally we have no great objection to this

solution, but wo prefer to say that mental phenomena are the

correlatives of certain material changes in the structure of the

brain, and vice versa. This statement is a mere summing up

of facts which can be readily proved, and which are, iudee<l,

admitted by all, and no assumption whatever is involved in it.

Prof. Strieker points out that nerve fibres, as well as nerve

cells, are endowed with psychical functions, and very justly

remarks that, were it otherwise, the feeling correlated to th«

function of each cell in the same brain would be as distinct and

independent as the consciousness of two individuals. He does

not, however, hazard a oonjectnre as to the nature of the

function of the fibre. Mr. Herbert Spencer's theory of the

respective functions of cells and fibres is by &r Uie most

rational we have seen. He maintains that the aotirities of the
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cells are the correlatives of feelings, and those of the fibres the

correlatives of the relations between feelings. And if thinking

is the establishment of relations between simple and compound

feelings, it will be seen that the stmctnral counterpart of

abstract thinking must chiefly consist in the formation of new

connections between nerve cells.

Prof. Strieker now proceeds to discuss the origin of our ideas,

observation and memory, common emotional or subjective

sensations (Gefiihle) and special intellectual or objective sen-

sations (Empfindungen), organic sensations, eccentric projection

of sensjition, Weber's or Fechner's law, the theory of general

and abstract names, original and acquired ideas, and various

other interesting problems. These subjects are handled with

great ability, and even those who are intimately acquainted

witli philosophical speculations will find in the author's expo-

sition much to interest and instruct them.

Prof. Strieker then deals with the problems of sleep,

dreams, illusions, hallucinations, and delusions. It appears

to me that he would have been more successful in his

explanations of these conditions had he extended his survey to

somnambulism, ecstasy and allied conditions, epilepsy, and

especially epileptic aurae, migraine regarded as a sensory

epilepsy, delirium, and mania. A modification of Dr. Hughlings-

Jackson's theory of epilepsy, which may be briefly termed the

theory of cerebral cortical discharge, would suftice to explain all

those conditions, and the very fact of ranging them alongside

one another would represent them in a more familiar light to

the mind, and render them less extraordinary if not less incom-

prehensible.

The author next discusses the theory of a cheerful, gloomy,

or irritable disposition, and the nature of the will, along with

some of the philosophical problems which cluster around it

;

but we must now pass on to consider briefly the contents of the

second and third pamphlets. These tracts are occupied with

the consideration of the mental representations which are

associated with speech (Sprachvorstellungen) and those asso-

ciated with voluntary movements (Bewegungsvorstellungen).

The word Vorstellung is very diflicult to translate into our

language. It means literally a placing of something before



102 CRITICAL DIGESTS AND

the mind, and consequently includes presented as well as

represented feelings. The subject-matter of the last two

tracts, therefore, embraces the feelings which accompany

speech (articnlatory movements, vocalisations, and gestures),

and other voluntary movements ; whether the movements be

rendered into actualities (presented feelings), or only revived

in thought (represented feelings). But we shall do no

violence to the meaning of the author if we briefly term the

subject-matter of these two tracts as a consideration of the

fedinga associated with speech and movements. But as speech,

whether it be spoken, written, or acted, when it is objectively

considered, depends like bodily movement upon muscular

contractions, the feelings which accompany the two processes

must to that extent be the same, and consequently only one

fundamental theory comes under our consideration at present,

as indeed the author admits. It is impossible for me to enter

into the details of Prof. Strieker's theory, and I must refer

those who are interested in these questions to the original

papers. Prof. Strieker's theory is, although worked out with great

power and originality, practically the same as that of Prof. Bain,

which has been common property with English thinkers for a

quarter of a century ; and allowing for such minor differences

as are sure to arise in the mental products of original thinkers

working independently of each other, I would not wish for a

better epitome of the thesis of Prof. Strieker in 1880 than the

words used by Prof. Bain in 1868. " In very lively recol-

lection," says Prof. Bain, " we find a tendency to repeat the

actual movements. Thus, in mentally recalling a verbal train,

we seem to repeat the very words ; the recollection consists of

a suppressed articulation. A mere addition to the force or

vehemence of the idea, would make us s|>eak out what wo

speak inwardly. Now, the tendency of the idea of an action to

become active shows that the idea is already the fact in a

weaker form. But if so it must be performing the same

nervous rounds, or occupying the same circles of the brain

in both states." ^ It is a matter for regret that l*ruf. Strieker

did not know, or at least does Qot mention, the cases of amneaio

aphasia recorded by Broadbent and Wernicke. The OMe

> 'MeoUl and Moral Sdenoc,' bj TroT. BiOii ; 2nd «d, 1880. p. 90.
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tU'scrilH.Hl by liroadbt'iit is an example* »>i ^%.u<l blindness

and the lesion was found in the angular and a«ljoining gyri

(part of visual centre), while Wernicke's case is an instance of

"w ' ' ifness," and the lesion was found in the temporo-

sjiii 1 convolutions (auditory centre). He also does not

refer to the important (act discovered by Brissaud and Charcot

that in old cases of ataxic aphasia a streak of secondary

degeneration is to be found in the knee of the internal

capsule and in the crusta. In a case of dysarthria under my
oH-n care, not yet published, in which the fibres of the knee of

the internal capsule were* found softened, I traced a streak of

degeneration through the crusta, pons, into the anterior pyra-

mid and median raphe of the medulla oblongata. The case of

anarthria and masticatory paralysis recorded by Dr. Barlow,

in which there was softening of the posterior part of the third

frontal convolutions in both hemispheres, and the cases

recorded by Magnus, Lepine, Oulmont, Kirchoff, and myself,

in which anarthria and the other symptoms of bulbar paralysis

were caused by disease of the lenticular nuclei (with probable

injury of the knee of the internal capsule) are full of signifi-

cance to the theory which Prof. Strieker maintains, that the

motor centre for speech is also the motor centre for articula-

tion and vocalisation (Lautebildung). Prof. Strieker says

that the ruling doctrine of the origin of our mental repre-

sentations of movements in the external world asserts that the

visual impressions produced by the different phases of a

moving body blend together to form a mental representation

of the movement of this body. If this be true with regard to

the ruling doctrine in Germany, it is certainly not true with

reference to this country for the last quarter of a century.

"The sensations of sight," says Prof. Bain, "are partly

optical, the effect of light on the retina, and partly muscular,

from the action of the six muscles." * He then states that the

optical sensations are light, colour and lustre, and the sen-

sations involving the muscular movements of the eye are

visible movement, visible form, apparent size, distance, volume

and situation. This simple statement from Prof. Bain is

indeed an admirable abstract of Prof. Strieker's thesis, and

* ' HeoUl utd Uofal Sdence^' by Prof. Bain, p. 60.
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consequently it is not necessary for me to give a detiiiltd

analysis of a theory which is so well known to British

Psychologists. FroC Strieker has made some interesting

observations with an instrument—the well-known toy sold

under the name of the Wheel of Life or Zoetrope—which

he designates the Stroboscope. He believes that the illusion

of motion in this toy is not due entirely to the })er8istence

of visual impressions, but that it is mainly caused by the

intermittent attempts of the eye to retain the rotating images

within the field of vision. This is a modification of the

muscular slip theory advanced by*R. Addams, and more
recently by Dr. Emile Juval, to account for the class of

optical illusions first noticed by Brewster, and named by
him " illusions of subjective complementary motion." The
whole of this subject has been so ably handled by Dr. Sylvanus

P. Thompson, in a paper ** On Optical Illusions of Motion
**

which appeared in a recent number of * Bkain,' that it is

unnecessary for me to make any further remarks on the

subject. Prof. Strieker brings his discussion of these all-

im{K)rtant questions to a close by a consideration of Cause

and Effect, the universality of judgment a priori, Grod and
Force, and various other problems which are full of enduring

interest. His theory of causation is, as might be expected,

closely allied to that of Prof. Bain, and is indeed essen-

tially the same as that of M. de Biran, "who," according

to Cousin, " placed the type of causality, of the will and of

liberty in the phenomenon of muscular effort"* But this

theory seems to me to have been disproved in advance by

the philosophy of Kant ; it has certainly been roughly

handled by the followers of Kant in this country—Sir W.
Hamilton and Mr. Herbert S|)eucer. With regard to Spencer

it may, indeed, be said that the Empirical has as much right

to claim his adhesion as the Intuitional sch(H)l. One of the

greatest advances of recent times in philoso])hical speculation

was made by Mr. Spencer when ho pointed out what

Max MuUer calls the pre-historic genesis of the oonguutal

capacities which are the sources of our intuitive knowledge,

• • III«tory of Mttlcm rhilowphy,' by M. Victor Oonrin. TraMktod by
•' \\ Wright. IW2; toI. U.,p. Sie.
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and thus effeoted a reconciliation between the Eni}>iric'al and

Intuitional schoolfl. And I may bo permitted to express the

opinion that Prof. Strieker would find in this reconciliation

the key to the solution of many of the philosophical problems

which appear at present to be so obscure and perplexing to

him. James Boss.

The PhyikAwfy of the Nervoiu System in its relation to Psychic

Facts. By Dr. Mario Pakizza.

We learn from the preface that this work contains a critical

examination of two postulates of the physiology of the nervous

system, viz.—(1) That the nerves are conductors of the sensory

impressions from the periphery to the nervous centres, and of

the motor impulses of the will from the nervous centres to the

muscles ; and (2) That external objects, to be perceived, must
first make an impression on the sense organs.

The author proceeds to make what seems the startling

announcement that neither of these postulates has any founda-

tion in experience, and that they are both entirely contrary

to the truth. Physiologists are, no doubt, familiar with this

controversy, from a study of the writings particularly of the

late Mr. Lewes ; but Brown-S4quard, Ferrier and others have

discussed it from time to time, and from all points of view.

Nowhere, however, probably, have the doctrines in question

been attacked with more vigour, or by anyone who has brought

to bear on the discussion more physiological knowledge than

the present author, or a wider range of reading among philo-

sophical as well as physiological writers. His first point is to

attempt to show that science has obtained the idea of the

double tniusmission of sensory impressions and motor impulses

of the will, from the speculative ideas of the ancients, and has

consequently only subordinated the facts observed to these

ideas. The cause of the adoption of the theory, according to

tiiis view, was the ancient opinion that the soul occupied a

fixed p<«ition in the centre of the organism ; and this in turn

wtis due to the notion that the soul was an unextended principle.

As the soul was at the centre, impressions of sense must, of

course, be conveyed to it, and, equally of course, motor
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impulses must be conveyed from it. That thi« view was

held by the uueients is proved from the writings of Democritus»

I'iato, Aristotle, Galen, &c
The author next shows that anatomy is opposed to the view

of double transmission, since (1) The nerves neither converge

to a central point in the brain, nor do they diverge from such

a point ; and (2) Neither do they run isolated and autonomous

from one end to the other. Various and differrng opinions

of difTcrent anatomists on these points are detailed, and it is

shown that, according to the theory, the spinal cord ought, for

instance, to be much more voluminous at its upper than its

lower end, whereas, in fact, the more voluminous i>art is below

;

and in some animals, as the Crotalus torridus, the section of

the lower part is eleven times greater than of the up|)er. The

views ofmodem writers, as Vicq d'Azyr, Cuvier, Bell, Rolando,

Gall, are vigorously attacked. As regards the isolated and

autonomous course of the nerves, Haller's statement is quoted

to show how the theory warped his observation :
—** Every

nervous filament," he says, " from its commencement to its

termination is thus distinct, in order that the sensation of each

filament may reach the brain, free from the sensations of every

other filament." Henle, &c., wrote to the same effect. When
observers, as Koudanowski, in 1865, showed anastomoses taking

place between the nerve-fibres, it was assumed that the

observations were erroneous ; and when later observers again

pointed it out, the condition was assumed to be one of very

great rarity, and the very researches of anatomists, oondooted

by teasing the nerve-fibres with needle-points, were so arranged

as to destroy the anastomoses. The necessities of the theory

compelled observers to overlook the significance of ganglia,

and specially of the nervous network found in many places in

the body.

As regards the physiology of this question, it is shown that

anatomical arrangements and physiological theories were

assumed and framed in order to comprise the already accepted

theory. With respect to Sir Charles Bell's discovery, our

author thinks his merit consisted in having sogg^ted a new
process of ex))eriment which he was the first to apfdy, not to

objective researches, but to prove a i>articular opinion of his
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own, Tiz. that the various functions of nerves, and, therefore,

the function of transmission of sensory and motor impulses, bad
different fibres. His theory, according to our author, presup-

posetl four propositions :—(l) That the seat of the sentient

principle and of the will is in the brain. (2) The notion of

double transmission. (3) The anatomical disposition imagined

by the ancients to adapt the nervous system to this mechanism ;

and (4) The existence of distinct routes for the transmission

of the sensory impressions and of the excitements to voluntary

contractions. In fact, Bell's experiments, according to Dr.

Panizza, had chiefly the effect of turning the attention of

physiologists completely in another direction, viz., to the

question, what were the directions taken in the roots and in

the spinal marrow by the two opposite currents.

On the other hand, experiments which showed that section

of the posterior nerve-roots did not quite abolish sensibility

were overlooked ; and particularly Arnold's experiments (on

which, by the way, Mr.- Lewes laid so much stress). This

author divided the posterior nerve-roots, and then removed the

skin so as to destroy the peripheral apparatus of tactile sensi-

bility, and yet found that the animals perfectly executed

movements depending on the perfection of muscular sensibility.

Again Marshall Hall and others found they could obtain

muscular movements by irritating the posterior nerve-roots.

The author then examines the theories framed to account

for these results, contradictory of expectation ; but cannot

accept any of them as well founded. " Diffusion of the

stimulus," " recurrent movement," &c., he sets on one side as

unsatisfactory.

In an interesting section on the true signification of reflex

movements. Dr. Panizza shows that the ordinary theory takes

no account, either of the influence of ganglia, which may act

as centres of reflection, or of the inosculations of nerves, which

actually occur in plexuses and even in the course of nerve-

fibres. The author distinctly maintains, however, the necessity

for transmission in the case of voluntary movements, as dis-

tinguished from reflex.

The question of paralyses of sensation and motion conse-

quent on division of nerves is then considered, and it is main-
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taiue<l that tho usual explanation presupposes the theory of

duublu transmission, and that some of the effects of division

of nerres are quite opposed to the theory, as for example, when
division of a nerve is not followed by loss of sensibility in tho

part supplied (as sometimes occurs).

The writer spends some time in attempting to establish the

thesis, that excitability is a universal property of the nervous

system. This he does by showing, that the gradual progress of

discovery has resulted in the knowledge that parts formerly

believed inexcitable have been shown to be so. Thus the optic

thalami, the occipital lobes, and even the frontal lobes have,

one by one, been found excitable so as to produce movements.

The remarks made on this point are very interesting, and

worthy of longer notice, but space forbids.

The law according tt) which the action of stimuli is propa-

gated in the nervous network is, according to Marshall Hall

and the author, this: From whatever point the irritation

starts, the effects may be diffused by the nerve-fibres in all

directions ; and a corollary from this law is the position that a

stimulus applied to any point whatever of the nervous system,

may determine in various districts of the organism, and in all

directions, the most varied disturbances of sensation and of

voluntary motion.

The various hypotheses of physiologists to reconcile facts

observed, with the acceptance of the theory, are then considered,

and all are rejected, the author contending that the large (or,

as he terms it, infinite) series of hypotheses required is itself

an evidence of its incredibility. Even the acceptiuioe of the

theory of cerebral localisations seems to him to be upset by

those by no means rare cases recorded in {lathology, in which

{pathological destruction of the centres was not aooompanied

by loss of the movements supposed to be dependent on

them.

The second part of tho l)o<)k, dealing with the physiology

of sensation, is even more interesting than the former, bat

must be more shortly dealt with. The author proceeds on the

same plan by showing how the notion originatetl with the

ancient writers regarding the unextonde<l character of the

sentient princijde. The whole question of presentation and
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representAtiun is iliscussetl, and the question of vision is con-

aidered in all iU bearings.

The author's conclusions are

—

1. That the postulate of impressions has no foundation in

experience,

2. That science, starting from this postulate, has at once

been com{M>lIe(l t^) introduce into the explanation of the facts

unextended principles.

3. That the explanation obtained thns, hj means of

hypotheses, into which unextended principles enter, requires,

in the arrangement of the facts, many other hypotheses which

are in contradiction to experience.

4. That science solves these difficulties only by entirely

abandoning the extended, and betaking herself entirely to

unextended principles.

5. That knowledge, built upon such a foundation alone,

does not correspond with that which we have of objects, which

was the point from which the inquiry set out, the fact whose

explanation was sought. We may, therefore, conclude that

that postulate is not at all conformable with the truth, and,

like that of double transmission, must be absolutely dropped

by a positive teaching.

Dr. Panizza's work is highly original, and we should be glad

to see it translated. A. Babaoliati.

The Brain of the Cat (Felis domestica). Preliminary Account

of the Gross Anatomy. By Butt G. Wilder, 3[.D., Pro-

fessor of Comparative Anatomy in Cornell University, U.S.,

&C. Bead before the American Philosophical Society, July

15th, 1881.

Tins is a contribution towards the supply of a want which

the author considers as an opprobrium to anatomy, via., the

exact and detailed description of the brain in typical examples

of various mammiferous animals. It is more limited in its aim

than the memoirs of Meynert, Krueg and others ; but with the

object in yiew of describing certain forms of brain which could

be most easily procured. Professor Wilder made choice of the
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brain of the cat, not only on account of the readiness with which

specimens may be obtained, but also because of its being leas

subject to yariations from differences of race than that of the

dog or some others of the camivora. The memoir is illus-

trated by fuur plates, containing in all twenty figures, the most

of which are twice the natural size, and have been drawn

with great care from a considerable number of specimens, so

as to present a fair view of the average forms.

The description is not systematic, but rather in the form of

an explanation of the figures ; nevertheless it is of such a

nature as to bring out all the main features of external cerebral

anatomy which they are intended to illustrate. Some new

names have been invented for a certain number of the parts

;

while in regard to the greater number an attempt has been

made, by slight changes, to adapt the received names to the

author's views of a reformed system of anatomical nomenclature.

There is, as is well known to most writers and teachers in

anatomy, some risk in this attempt, and Prof. Wilder, in riding

his hobby, has not entirely escaped from a tinge of pedantry

which is apt to infuse itself into the straining after perfection

in scientific nomenclature. But with this exception, on which,

if we were disposed to be critical, we might have made further

remarks, the account of the coarser anatomy of the cat's brain,

which is given in this memoir, must be looked upon as a

valuable contribution to the exact and detailed description

of an important organ in a particular tribe of animals.

As Professor Wilder's memoir does not attempt more than a

simple description and nomenclature of the parts, and does not

enter into any comparison of the brain of the cat with that of

other animals, or profess any general views, there is no ground

for further remark in this notice. But we shall look with

interest for the continuation of Professor Wildcr's work in the

minuter anatomy of the brain in the same animal ; and we

may hope on some future occasion to go more fully into an

exaniination of that and other works on the comparative

anatomy of this organ.

In conclusion, we would remark that tlioro is v(»ry little

doubt that the scientific knowledge of the strncturt* of the

central nervous organs is, in the first instance, mainly to be
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advanced by the multiplication of carefully ezecated descrip-

tions of individual forms similar to that which has now been

under our notice, so as to furnish ample materials for their

future comparison, and the consequent foundation of that more

complete knowledge of cerebral structure which may prove a

secure guide in the illustration of its physiological and patho*

logical conditions. Allen Thomson.

Lthrbueh der Krankheilen der periplieren Nerven und des Sijm-

paiicus. Von Dr. Adolph Seeugmceller. 398 pp.

Brunswick, F. Wreden, 1882.

This treatise on the diseases of the peripheral nerves and

the sympathetic is one of a series of short medical text-books.

In a second volume, the author intends to describe the diseases

of the brain and cord in a similar style. Dr. Seeligmuller

is known as an excellent practical observer, not wanting, how-

ever, in a thorough theoretical basis, and therefore it was to be

expected that he would write a practical and useful book.

The progress of neuropathology has been so rapid that works

of ten years' standing have become nearly antiquated, and so

the busy practitioner will be glad to find in Dr. SeeligmuUer's

book a short, but exhaustive and thoroughly scientific account

of the present state of knowledge concerning the diseases of

the nervous system.

The book is divided into a general and a special part In

the former the author gives an introduction to the study

of nervous diseases, and describes the different methods of

examining the functions of the nerves (sensibility, mobility,

reflex-action) ; then he speaks of the causes of nervous affec-

tions in general; the main subject, however, of this general

part is a chapter on the therapeutics of nervous diseases in

general. This is subdivided in three parts: physical, chemical,

and surgical remedies.

As physical remedies he describes, in the first place, the

methods of applying cold and warm water; then follows a

Tery good account of the use of electricity, illustrated by

numerous diagrams of electric apparatus, the motor points, Ac.
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This is followed by a short account of the methods of massage

and Swedish gymnastics.

The second division of this therapeutical chapter includes a

description of the di£ferent drugs used in the treatment of

nervous affections. We may mention here that the author

has hod good results by the use of Cannabis indica in doses of

2-0*5 gramme, as a hypnotic For neuralgic pains he re-

commends Gelseminum and Butylchloral (croton chloral).

In the second part of his book Dr. Seeligmiiller treats of

the diseases of the peripheral nerves ; neuralgia in its various

forms, paralysis and spasmodic affections of peripheral nerves,

and the anatomical diseases of the latter, neuritis, atrophy

and neoplasms, injuries.

In the chapter on the diseases of the sympathetic, the author

is well aware that some of these affections, such as Graves's

disease, hemiatrophia facialis, cannot be considered as real

diseases of the sympathetic nerve, but may have their origin

in other nervous centres ; for practical purposes, however, it

is convenient to classify them with some other, more or less

obscure, affections of the vaso-motor, trophic and secretory

nerves, such as : sclerodermia, loctil asphyxia of the extremi-

ties, hydrops articulorum intermittens, A:c.

Dr. Seeligmuller's book is an extremely useful, and valaable

atldition to the literature of neuropathology, and I have no

doubt that an English translation of it would meet with great

approval among medical practitioners. R. H. PuEBSON.

General Physiology ofMuscles and Nerves, By Prof. Rosenthal

(Erlangen). London, Kegan Paul, 1881. 8". pp. 324.

Physidogie des Muscles et des Nerfs, By Prof. CiL Riohet

(Paris). Germer Baillifere, 1882. 8". pp.924.

Thooqh these works have the same title, their scope is widely

different. Prof. Rosenthal's volume (one of the ** Interna-

tional Series "
) is intende<i to give a semi-popular account of

the whole subject; a difficult task, but which ooold not be

entrustc<l to more competent hands. Electro-physiology is

fully treated, in fact occupies one-half of the volume. The
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author accepts Du Bois-Roymond's hypotheses, and gives a

masterly resume of the whole question from this p>int of view.

The English translation, though readable enough, contains a

large number of peculiar exprcssious, literally translatc<l from

the German instead of converted into the received technical

terms. Thus, why speak of muscle "pulsations" instead of

" contractions " ? Or again of " inductive currents," of

" chains " (i.e. batteries), of " ganglion-balls," &c. At page

176 the following curious sentence occurs: "A wire of this

sort applied to a conductor traversed by currents is calle<l a

diverting arch (i.a a deriring circuit) ; the ends of the wire

with which it touches the body to be examined are calle<l the

feet of the arch ; and the distance between these feet is called

the distanee of tension."

Prof. Richet's stately volume consists of twenty-four lectures,

chiefly devoted to the phenomena of nerve and muscle irrita-

bility. The electrical phenomena of animal tissues, and still

more those of electrotonus, are treated less systematically than

might have been expected. The author has studied the

phenomena of muscular contraction on the cray-fish ; and his

results are both interesting and important. Many phenomena

are clearly displayed in the lower forms of organisation,

which in the higher are far more difficult to single out from

the more complex manifestations of their functions. The
comparative method in experimental physiology will, no doubt,

throw great light upon the nature of the fundamental facts of

muscular and nervous action.

The first twelve lectures discuss the alterations of muscular

irritability under certain conditions, the phenomena of contrac-

tion and cadaveric rigidity, Ac, concluding with some sub-

jects of special interest to the physician : musciilar sense,

atrophy, " tendon-reflexes." We are rather astonished at the

author's attributing the latter to a sensory stimulation of the

tendon itself. Most of our readers will, however, find still

more interest in the perusal of the second part of the work

,

relating to the nervous system. After discussing nervous

irritability and vibration, the author devotes four lectures to

the illustration of reflex action, its laws, modifications and

manifestations. The great practical importance of a thorough

VOL. V. I
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knowledge of reflex actions beoomes daily more evident. They

are the means of testing the condition of nerves and nerve

centres ; and upon them are based many of our most potent

therapeutical measures. To them we are impelled to look for

the explanation of some of the highest psychical functions of

the human organism. Will itself, Prof. Richet believes, is

reducible to reflex action, but is it impossible to believe to

spontaneous discharges of energy in certain directions fixed

by the original constitution and subsequent education of

nerve centres ? At any rate, however tempting the hypothesis

which reduces all actions to reactions, our knowledge con-

cerning nerve-cells, their nutrition and functions, is scarcely

ripe enough to justify generalisation on such a scale. Full of

interest are the lectures on the conditions of cerebral life, an<l

on the cerebral irritability and reactions. A strong argument

in favour of the direct excitability of the cerebral cells is the

fact of their latency being longer than that of nerve fibres,

and the longer duration of the effects of single stimulation.

They are also much more readily exhausted.

The hist lecture sums up the author's views on irritability

in a comparison between this property as manifested by

muscles, nerves and nerve centres.

The book is illustrated with many myographical tracings.

Notwithstanding its somewhat bulky appearance, it is sore to

be welcomed by all who wish to rest their study of morbid

nervous action npon a solid physiological basis.

A Clinical Treatise ot^ the DiaeateB of the Nervoue SysUm, By
Prof. M. Rosenthal, of Vienna. Translated by L. Putzel,

M.D. New York and London, Sampson Low & Ck>. 2

vols. 8". pp. 530.

The term " clinical *' must be understood in its German signifi-

cance. The chief characteristics of the book lie rather in the

stress placed on pathological anatomy. With reference to

treatment, the English reader will find in it valuable hints

with reference to hydrofmthio meaaarei» a subject far too

much neglected here.
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Epilepsy and other Chronic ConvuUive Ditea$e$. By W. R.

GowEBS, M.D., F.RC.P. ChurchilL 8». pp.308.

Tms work, baaed on the Galstonian lectures delivered by the

author in 1880 (see * Brain/ Vol. 11. p. 262), is a conscientious

monograph on epilepsy in the light of the most modem facts

and theories, and based upon an extensive and well-digested

personal experience. The chapter on treatment is well timed,

as there is too much tendency now-a-days towards ignoring all

drugs but the bromides, and failing these to give up casefl

as not susceptible of amelioration.

The Diagnosis of the Diseases of the Spinal Cord. By W. R.

GowERS, M.D. 2nd ed. Churchill, 1881. pp. 86.

We owe a debt of gratitude to Dr. Gowers for having supplied

a great want in medical literature. Within a small compass he

has condensed, in a clear and accurate manner, all the impor-

tant factors of spinal diagnosis. He treats successively of the

medical anatomy of the cord, of its physiology in relation to

the sjrmptoms of its diseases, of the indications of position and

of nature of disease. Histories of typical cases and a number

of well-chosen diagrams serve to illustrate the principles laid

down. The author's reading and clinical experience are

equally extensive, and no better guide to the subject could be

found. We hope every practitioner will avail himself of the

advantages offered to him in this introduction to the study of

spinal diseases.

On Chorea. By Octavius Sturoes, SI.P., F.R.C.P. Smith

and Elder, 1881. Small 8^. pp. 200.

We agree with the author in thinking that the view generally

taken of chorea in England is biassed by the exaggerated

importance given to rheumatism in its pathogeny. The

co-existence of the two diseases is far from being the rule.

The heart itself may partake of the chorea movements ; hence

the canliac disturbances observed. The fact that fright and

I 2
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other psychical states are often the existing caiues of chorea,

and that girls arc more subject to it than boys, show that it ia

rather a " functional " tlian an organic disease. It has certain

points in common with hysteria. The resemblance between

choreic jactitation and the purposeless movements of infants

makes it appear as if the disease consisted in a temporary

suspension of the educational acquisitions in the motor sphere.

Dr. Sturges' book is most readable, good in style, and strong

in argumentation.

Le Sommeil et llnsomnie. By A. Marvaud, M.D. Paris, and

London, Sampson Low & Co., 1881. 8*. pp. 140.

Thih little book, which has gained to its author one of the

prizes of the " Academic de M^decine," is a useful digest of

what is known of the physiology and pathology of sleep. The
first part treats of the phenomena of normal sleep ; the second,

of insomnia, occurring either by itself or as a concomitant of

other morbid conditions. The work concludes with a full dis-

cussion of the treatment appropriate to the various cases.

Compendium der EleetrotJierapie. By Dr. PiERSON (Dresden).

Third edition. 12°. pp. 200.

Chide Pratique d'EledrotJUrapie. By Dr. Onimus (Paris).

Second edition. 12". 320 pp.

Dr. Pier.son*s is an excellent resume of the whole subject

of electro-diagnosis and electro-therapeutics. The physical

principles, which after all are the most important to have

grasped for a successful medical application of electricity, are

accurately stated. Electro-diagnosis (which is of purely

German growth, if we except the fundamental discovery of

Marshall Hall) and the methods of treatment are described

with sunicient.clearness to be of practical use to the reader.

Dr. Onimus's little book is a risumd of the author's teachinfr,

based upon his own physiological experiments and clinical • \.

pericnce. The writer holds curious views, opposed to ever}'
i

-

sioal principle, alxtut " the high tension and low chemical act i
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of currents. He also holds the direction of currents of supreme

iin{>ortance in theni{)euticul applications. We believe that the

relative positions of the poles on the body is a matter of almost

absolute indifference. The chapter on treatment is much
enlarged ; its dogmatic tone will make it undoubtedly accept-

able to those who have to use the galvanic current without

any previous knowledge of batteries and their manipulation.

A. DE Watteville.
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A, FURTHER CONTRIBUTION ON THE COURSE OP
THE OPTIC NERVE FIBRES IN THE BRAIN.

BY J. DRESCHFELD, M.D., M.R.C.P.

Pro/e$$or of Pathology, Victoria Uniter$ity, and A$»i$tant PkytidoM, Bofol
Infirmary, Manehetter,

In the last number of ' Brain,' ^ I recorded two cases bearing
on the above subject. I beg leave to describe now the
history and post-mortem account of another case, which again
strongly supjwrts the theory of a semi-dccussation of the optic

nerve-fibres, and presents also some other interesting ncuro-
pathological features.

Th. I ., set. 52, married, a plumber by trade, was admitted
into the Manchester Infinnary on 3Iav 26th, 1881, suffering

from hemiplegia, hcmiantesthesia, and ucniianopsia, all on the

left side, and died at the Convalescent Iluspitul, Cheadle, on
November 4th, 1881.

The following is a brief outline of the case as taken by
Dr. R. Maguire, then clinical clerk :

—

The family history is good. Patient does not know of any
of his relatives suffering from gout or consuniptiun ; he has
had five children, one of whom died when young from croup.

Previous history.—Has never had syphilis ; his habits have
been regular, when a boy had an attack of typhoid fever.

He has always enjoyed good health, though muon exposed to

wet and cola, till four years ago, when ho suffered trom an
attack of gout, since then ho has often been troubled with
bronchitis and asthma ; during last winter he had an attack

of lead colic. Twelve months ago ho noticed that ho had to

got up often at night to pass urine, he had no pain in the !)•;»<}

no vomiting, no Dains in his loins, or dropsy of any 1

About a month oefore admission ho noticed his -

failing; the left eye being the worse ; vision then

suddenly worse, so that he was almost blind, and could kurdly

' Vol. IV. p. MS.
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follow hm fin|»loyment. In a few days more he became
suddenly paralysed on the left side, without any pain or loss of
consciousness.

Condition on adminion.—Patient is a spare man, fairly

healthy in appearance. There is a little oedema of the eye-
lids, of both legs, and of th«» loft arm ; arena senilis is well
marked.
The patient is much depressed in spirits, and very emotional,

but his intelligence is good ; he, however, complains of slight

loss of memory ; he does not complain of any headache or
vertigo ; there is no aphasia.

There is slight left facial paralysis, affecting the lower facial

muscles only. There is almost complete paralysis of left arm
and leg ; the leg is extended, the foot turned inwards ; there
are no traces of any contracture, and the arm and hand rest

in any position in which they are placed.

The deep reflexes (patellar and ankle-clonus) are absent
both from tlie right and left side.

The superficial reflexes (plantar, cremasteric, abdominal,
epigastric and scapular) are absent on the left side, but normal
on the right side.

There is complete anaesthesia of the whole of the left side,

extending exactly to the middle line of the body. The patient

feels tactile impressions very imperfectly, both in the trunk
and the extremities of the left side ; there is also analgesia of

the left side, and when pricked with a pin in the arm the
patient feels a peculiar sensation running up the arm towards
the neck ; if pricked in the leg a similar sensittion runs up the
thigh. The sense for temperature is likewise diminished on
the left side.

The sense of taste and of smell is normaL Hearing is

diminished on both sides, but more on the left than on the right.

The vision is bad, and there is complete left hemianopsia

;

different colours are perceived on tne right side in their

physiological order, on the left there is complete absence of

colour vision. Ophthalmoscopic examination of the eye shows
swelling of the disc, numerous hemorrhages, and white patches

in the retina, chiefly round the papilla, but not round the

yellow spot. The retinal arteries are scarcely visible, the veins

over the papilla large and tortuous. The pupils are slightly

dilate<l, but react, though somewhat sluggishly, to light

There is no paralysis of any of the oculo-motor muscles.

The muscular sense is not affected on the left side. The
muscles on the left side feel flabby, but there is no marked
atrophy.

The electric contractility, to the galvanic and the faradic

current, of the muscles on the left side is diminished.
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There is no blue lino on the gums. The tongue is large

and moist, teeth marked and coated with a thick black fur.

Appetite is good, there is no vomiting. Bowels confined.

Deru'»iti()n ))orfcctly under control. Tue liver dnlness and
splenic dulness normal.

The voice is rather hoarse, there is a slight cough, with

scanty, frothy expectoration of muco-purulent cliaracter. There

is no dulness over the region of the lungs. A few moist

rhonchi are occasionally heard.

Pulse eighty, full and incompressible. The arteries are

rigid and tortuous. The heart's apex beat is visible in sixth

intercostal space, and is outside the nipple. Heart's dulness

increased both in the vertical and tninsverse diameter. The
heart sounds are loud, the first somewhat clangy. The first

sound is reduplicated over the eusiform cartilage, the second

over the pulmonary cartilage.

Micturition profuse, sometimes involuntiiry. Urine 8. gr.

1009, pale, acid; contains a small quantity of albumen; no
sugar. ]\Iicrosco[)ically, a few granular costs.

Diagnosis,—The case was looked uikju as one of chrcjnic

Bright's disease, in which cerebral hajmorrhage had taken

place, implicating the left thalamus opticus and left internal

capsule. The retinal changes, the marked canliac hyj)ertrophy,

the slight amount of albumen, the low s. g. of the urine, ami
the small amount of a3dema and absence of ascites made us

look ujwn the case as one of granular kidney, or chrt>nic inter-

stitial nephritis, which view was also strongly supported by

the etiological element in the case (the {Mitient was a plumber

by trade) and the history of an att4ick of gout The dimness

ot vision which the jwitient complaineil of pn»vious to his

aiwplectic attack was no doubt due to the albuminuric retinitis.

The hemiplegia, hcmianicsthcsia and iicmiano])sia were b^t
accounted for by assuming one apoplectic focus situateil in the

above-given locality. The primary renal disease, the sudden

onset, the al>scnce of headaches, vomiting, &c., all pointed in

favour of haemorrhage rather than a tumour.

'Progress.—The jwtient's condition remained unaltered for

some time. Experiments were tried with an electro-magnet,

but without ciuising diminution of the ann'sthesia ; a solenoid

wiis also applied around the left lower extremity for some hours

daily, with no better result*.

On July Ist, 1881, the patient developed an attack of ^nt
in the left great toe; and there was also diagnosed slight

pleuritic efl'usicm on the left side. Some of th«» fluid «ti8

withdrawn from the pleura by a subcutaneous iniection syringe,

and when trontiKi after Garrod's method to show c^stals of

uric acid, gave {tositive results.
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Diirinp^ the next few mouths the patient's condition under-
went but little eliange.

The heniiple<^iu slightly improved, especially as regards the
leg ; the luitellur retlex, which was noticed as absent before,

bei-ume slightly marked on the left side, but not on the right.

There was no tendency to contraction.

The anaesthesia remained unultered.

The hemian(){>sia also remained uucl'ange<l.

The optic neuritis and retinitis gradually underwent the
(li'irtuemtive changes, and numerous white patches were visible,

whilst the swelling of the disc receded.

The albuminuria remained the same; occasionally the urine

contained a small amount of blood.

The oedema of the legs and eyelids disappeared, the gouty
toe assumed its natuml appearance, and the pleuritic effusion

diminished somewhat, though not entirely. In this condition

the ))atient was sent, on September lUth, to Cheadle, where he
remained in very much the same condition up to November 4th,

when he had another attack of cerebral hiemorrhage, became
comatose, and died the same day.

A posi-mortem was made by Mr. A. H. Young, pathologist to

the infirmary, on November 5th.

On opening the skull it was seen that the left cerebral

hemisphere felt firmer than the right, but was not otherwise

altered. The brain was removed, and on section the interior

of the right hemisphere was found to be the seat of a very
extensive haemorrhage, which had considerably damaged and
1>louj|zhed up the basal ganglia and distended the ventricle,

)ut left the cortex perfectly intact It was impossible, even
after hardening of the brain, to make out the seat of the
original lesion ; the optic tract and the geniculate bodies,

however, were found to be perfectly healthy and quite away
from the haemorrhage. The medulla and cord were taken out
an<l examined microscopically, after having been sufficiently

hardened, and no changes whatever were found ; there was
neither descending degeneration of the lateral columns nor any
changes in the posterior columns, either in the dorsal or lumbar
region.

The heart showed marked hypertrophy of the left ventricle

;

the kidneys were small, red and granular, and showed
changes affecting chiefly the cai>sules of the glomerule and the

interstitial tissue. (The kidney changes in this case, and in

some other cases of Bright's disease from chronic lead poujon-

ing, have some important bearings on the patholop;^y of Bright's

disease, and will be the subject of a separate publiaition else-

where.)

ReHuirks.—While the above reported case, owing to the
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very extensive second attack of hcomorrhage to which the

patient succumbed, does not allow us to exactly localise the

exact situation of the lesion which produced the hemianopsia,

it yet forms another valuable support for the theory of the

semi-decussation of the optic nerves in the optic tract It

shows further that the hemianopsia was not due to preseare

or disease on the tract or the corp. genicul., for these parts

were found perfectly normal and quite away from the seat of

haemorrhage.

Another interesting feature in the case is the absence of

tendon reflexes on both sides (on the left they were slightly

marked during the last few months of life) and the absence of

any tendency to contracture in the pandysed limb. The
spinal cord snowed absence of any descending changes. But
no changes similar to those described by Westphal (in one
case of general paralysis of the insane with absence of tendon
reflexes) and situated in the inner side of the post, horn could

be made out in this case.



GLIOMA OF THE KlGnX OPTIC THALAMUS AND
COUPOKA QUADlilGE311NA.

BY DAVID FEBBIEB, M.D., F.R.8., &C.

Fkgneian to the Xationtd Hotpital/or the Paralfttd amd BpHtplie.

The following case seems worthy of record, as illustrating the
exceedingly complex symptomatology of tumours affecting

the tegmentum and its ganglia.

Samuel H., ©t. 14, was admitted into the National Hospital
for the Paralysed and Epileptic on 3Iay 13, 1881.

Previous History.—The commencement of the present illness

was thought to be a fall on the ice four years ago. Some kind
of fit occurred the day after, but there were no other symptoms
till September 1880. In this month he had a fit. In October
he had a series of fits, with general convulsions and retraction

of the head, lasting for about five hours. Next day he had
frequent vomiting. In November he had two fits of a similar

character. It was observed that after these fits the right eye
was turned inwards, and continued so more or less for six

weeks. At this time there was diplopia. Several fits occurred,

and occasional sickness subsequently, but he was apparently
improving and getting stronger, till a month before aclmission,

when it was observed that he began to reel in his gait, and to

use the left leg with diflBculty. There seemed to be a tendency
to reel specially towards the left side. This difficulty in

walking had gone on increasing, so that he had not been able
to walk alone for a fortnight.

The left arm was also observed to be affected, being unsteady
and weak, so that the patient could not use his left hand to
button his clothes or hold a fork.

The patient had occasional attacks of headache, and also

pain anu numbness in the left arm.

State'on admission,—Exceedingly dull and heavy-looking, but
responds intelligently to questions as to name, age, &c. Says
ho nos pain in the back of the head on pressore or percussion.

Motility.—The ocular movements upwards and downwards
are normal, but the lateral sweep is restricted, especially towards
the left and a nystagmus tends to occur.
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The power of converging the eyes is entirely lost, so that he
cannot l(x>k at the tip uf his nose or at an object brought

close up to the eyes. Nor do the pupils show any contraction

at the attempts at accommoilation. The movements of the

face, tongue and jaws are apparently unaffected. The armB
retain all their movements, out the left is distinctly weaker

than the right. Grasp of right hand = 45 lbs., of left =15 lbs.

The left hand also oscillates when he attempts to touch or

lav hold of anything. Otherwise it remains still and free from

all tremors or twitching.

The logs can be moved freely in all directions when he is

lying in oed, though the left is distinctly feebler than the

right. In attempting to walk he lifts the left foot high off the

ground, and throws it forward in a brusque and ataxic manner.

Cannot walk without support.

The patellar reactions are very distinct, the left excessive

and almost tetanic. Ankle-clonus is readily induced in the

left. The plantar, abdominal and epigastric reflexes are

obtained on both sides, but better on the right side. The
cremasteric reflex was obtained equally on both sides.

Sensibility.— Tactile sensibility is somewhat defective on the

whole of the left side, but painful impressions are felt and
correctly localised.

Sight is good. He can read 3 Nettleship with the right eye,

and 4 Nettleship with the left.

The pupils are equal and react to light, but tluro is no

alteration on attempts at accommodation. Ophthaliiinscopic

examination reveals well-marked double optic neuritis.

Hearing is better on the right than left side. Hears a watch

at 1 8 in. on left, at 3 feet on right

Taste and smell good, and no appreciable difference on the

two sides.

The subsequent history may be summed up shortly as in-

creasing torpor and mental hebetude, greater weakness, amount-

ing towanls the end to complete paralysis of the left arm and
leg, and partial of the face, with anaesthesia and analgesia.

Fits occurred at intervals, varying somewhat in character, but

all tonic rather than clonic

In one, in which ho wiis carefully observed by the attenduit,

lK>th arms were rigidly flexed, the legs flexea at the knees,

the face drawn to tlie right, the head retracted, and l>oth eyes

wi<U'ly opened and tum^ upwards. The spasms lasted abont

a minute, and were followed by uncoRscionsnen for seTeral

hours.

In another attack the arms were rigidly extended, the hands

clench(Hl, the head rctnu'ted, and the \cgi extended.

In other attacks, again, there was loss of consoiowneM with-
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out muscular ripi<lity. In ono of these, seen by Dr. Beevor,
be lay with the body turaeil to the left. The face was dusky
and covered with perspiration. The right pupil was somewhat
larger than left, and insensible to light, wnile the left reacted
sliglitly. Slight external strabismus existed in the right eye.

The breathing was slow, and the j)iilse sixty per minute. At
the end of ten minutes he oj)enetl the eyes and moved the
right limbs a little. Well-marked ankle-chmus and knee-
jerk existe<l in the right. Plantar reflex was obtained on the
right side slightly, but none on the left

Death occurred on July 27th, 1881.

Post-Mortem Examination.

The skull cap was thin. The dura mater was not adherent,

but tense. The convolutions were somewhat flattened and dry,

the veins being large and distended. The right parietal region
felt firmer than the rest of the brain.

The cranial nerves were intact.

The {posterior extremity of the right optic thalamus projected

behind the cms cerebri and was in contact with the middle
peduncle of the cerebellum,—as seen from the base.

On division of the corpus callosum and exposure of the
lateral ventricles and corpora quadrigemina, the right optic
thalamus and right side of the corpora quadrigemina appeared,
while retiiiuing their normal shape and surface, larger than the
left.

The greatest antero-posterior diameter of the right thalamus
was 2 inches, while that of the left was Ij^ inch. The greatest

width of the right was 2 inches, but of the left only J inch.

The right anterior tul^ercle of the corpora quadrigemina was
alx)ut i inch larger in all its diameters tnan the left. The con-
sistence of the enlarged parts was softer than the normal
structure, and, on section, the surface presented the character-

istic appearances of a glioma shading imperceptibly into the
surrounding tissue. The internal capsule and ganglionic
structure of the right thalamus an<l lenticular nucleus were
indistinguishable, and the sub-thalamic region and tegmentum
of the crus cerebri seemed involved in the growth. The foot

of the crus cerebri and locus niger were distinct. The nucleus
caudatus, internal capsule and anterior part of the lenticular

nucleus were of normal appearance. The enlarged optic tha-

lamus pressed backward against the anterior or quadrangular
lobe of the right side of the cerebellum, and was closely

appressed and moulded against this and the middle pe<luncle.
'1 his portion of the cerebellum, instead of having the laminaB

running parallel to each other, forward and outwards, had an
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irregularly convoluted appearance, as if thrown into Utlda by
compression into a smaller space. The pressure on the anterior

surface of the right lateral lube caused the inferior* semilunar
lol)c to be closely applied against the medulla oblongata. The
ri<i^ht lateral lobe of the cerebellum was thus somewhat di»>

torted, and the antero-posterior diameter shortened by about
half-an-inch as compared with the left.

Bemarks.—The diagnosis made in this case, viz., a tumour
affecting the right side of the cerebellum and i>ons, was only
approximately correct, nor does it seem possible, even with the
actual condition before us, to infer otherwise than vaguely as
to the symptoms which should have existed during life.

The fact of the existence of an intracranial tumour was
indicated by the general symptoms, viz., headache, vomiting,
optic neuritis and convulsions ; and the reeling gait and tonic

or tetanic nature of the convulsive attacks were symptoms
which, as has been pointed out by Hughlin^-Jackson, are
characteristic of tumours of the cerebellum. That the cere-

bellum was affected here is very clearly shown by the compres-
sion and distortion of the right lobe by the backward growth
of the tumour ; but whether in this, or in the cases where the
tumour is actually in the cerebellum itself, the tonic spasms
are in reality cerebellar, or, as I am more inclined to regard
them, due to irritation of the corpora quadrigemina, is a point

not to be decided by clinical facts alone. But the facts of
experimental irritation of the cerebellum and of the corpora
quadrigemina, which I have elsewhere described, would lead
me to regard the affection of the corpora quadrigemina as the
essential factor. In this case the corpora quadrigemina were
directly implicated by the invasion of the morbid growth, and
several of the symptoms seen in this case have been found in

connection with tumours in this neighbourhood. Disorders of
locomotion, and certain forms of opnthalmoplegia have been
specially noted. In this case there was total paralysis of the
convergence of the eyes, and weakness of the lateral moTements,
the others being unaffected. But there was no paralysis of
reflex irido-motor action, and there was scarcely any appreciable

difference in the power of vision in the two eyes. The right

was a trifle more acute than the left The locomotor inco-

ordination was very marked, not merely disorder of equili-

bration, but a curious ataxic action of the legs. Cases
of imjmired co-ordination of locomotion with ophthalmo-
plegia in connection with indications pointing to disease

in Uiis region have important physiological bearings. The
partial hemiplegia of motion and sensation on the left

side, which might have been the result of a tumour of

the right half of the cerebellum pressing on the raloaoent
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8©nsory and motor tracts, was no doubt, in this case, due to the

direct implication of the right internal capsule which was
inyolTod in the growth. The oscillations of the left hand on
volitional movements may be regarded also as due to the same
cause, in accordance with the observations of Charcot in

reference to the lesion in post-hemiplegic choreic disorders.
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Schultze on recovery from Tabes. (Arehh f. Tt^ek. xii.

p. 232).—Erb in his articlo on Tabes doraalis {Ziemssem's Emjd,
vol. xiii. p. 698, American edition) writee :

—** But oven where
the disease is fully developed, we may, although very rarely, see

recovery take place, or an improvement bordering on reooveiy.

I am in possession of two cases which demonstrate this. In the

one, there were lancinating pains, unsteadiness, weariness, and
distinct ataxy of the legs, panesthesia) in the domain of the ulnar

nerve, and vesical weakness. After the malady had lasted for

several 3'car8, the patient recovered completely with the excep-

tion of slight vesical weakness ; and for the past few years he has

attended to his duties as a civil functionary without suffering

any inconvenience."

This same patient came under Dr. Schultze's observation in June

1880, and the only symptoms of spinal disease that ho presented

were absence of the patellar reflex and a d^pree of paralysis of the

bladder, with vesical catarrh. The gait was normal, and there

were no disorders of sensibility. The patient died suddenly of

corrosive poisoning, twelve years after the appearance of the initial

symptoms, and eight years after the disappearance of the more pro-

minent symptoms of tabc'*. Pott mortem^ there was found diffiose

degeneration of the posterior columns in the lumbar region ;

degeneration of the outormo«t parts of Bnnlach's columns in the

dorsal region (least marked in the lowest fourth of the dorsal

portion of the cord); partial degeneration of Burdaoh's oolamna,

especially of their outer pottions, and slight affection of the oolonmi

of Ooll in the cervical region.

This case shows that though most of the symptoms of tabee may
disappear, the pathological appearances characteristic of the diMMe
may still be present. It alto lends support to the view that, even

in the early stages of tabes, impitrtant organic changes are to be

found, and proportionally discredits the theory of a purely sympto-

matio stage of the disease prior to the stage of organic change.

From a clinical standpoint there is no doubt that this case may
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ery fairly be looked upon aa a case of tabee with almost complete
recovery. And it may be argued that from an anatomical stand-

point the absence of granule-cells, which generally appear in the
earlier stages of atrophic processes, justifies the same conclusion;

in other wordi«, that we have to deal with simply the remains of an
old degeneration, and not with an actually pn^reesiDg degenera-
tion. It must be remembered, however, that theabecncn of granule-

cells is not a very reliable test in this matter, for, if the atrophy of

nerve fibres develops slowly, granule-cells may not be found.

Schultze calls attention to several interesting features in this

case: (1) Though there was lesion of the outer parts of the columns
of Burdach in almost every part of the oord, there was not per-

sistent ataxia. Schultze does not regard it as proved that degenera-

tion of Burdach'ti columns causes ataxia, and he. thinks that the

results of this case, and also the fact that where there is extensive

d^eneration of the posterior columns the ataxia may spontaneously

diHappear, show that other inhibitory or reinforcing influences are

operative in the production of ataxia besides the lesion which forms

the spinal substratum. (2) The case teaches us that a moderate
degree of degeneration in the posterior columns of the lumbar
enlargement need not cause permanent anesthesia or parsesthesise.

(3) There was general atrophy of the cord, with diminution in the

number of the nerve fibres. This atrophy, which is not usual in

cases of tabes, was observed chiefly in the dorsal and lumbar parts

of the cord, and was not confined to the posterior C(jlumn8, but was
also found in the lateral columns, and in the anterior curnua of the

lumbar enlargement.

Wolflf on a case of Tabes.—Woltr (^rcAir /. Psych. Bd. xii.

p. 44) reports a case of tabes with unusual clinical and pathological

complications. The patient was a woman, aged 57. Her illness

commenced with smarting pains in the lower extremities, and in a

few weeks tremors of the upper extremities were observed when
voluntary movements were made. Subsequently, ataxia of the

lower limbs, panesthesisB, loss of the patellar reflex, occasional

tension of the muscles of the limbs, incontinence of the urine and
faeces, and decubitus, developed, and the patient died after an illness

of 14 years. The occurrence of tremors of the upper extremities,

along with the symptoms of tabes, rendered the diagnosis difficult.

The case might have been a difseminated cerebro-spinal sclerosii

in which the posterior columns were specially afiected, or a mul-
tiple sclerosis with fascicular degeneration of the posterior columns,

vol.. V. K
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or a aulvri'Bis en plafjiies of the curd alone, with special oomplui^
ti'iu of the pusteriur columns, or with fascicular degeneration <ii

these uolumnii.

At the necropsy theie was found fascicular degeneration of the

posterior culuuius, and in addition two fuci of degeneration. The
larger focus was immediately below the cervical enlargement, and
implicated the anterior columns and {)ortions of the lateral colomns

and anterior oumua. The smaller focus was at the level of the third

cervical nerve, and afTeoted the laterul columns only. There was

thus a combination of tabes dorsalis, with the simplest form of a

disseminated sclerosis of the cord. Whether the disease, in this

case, is to be regarded as primarily interstitial (a primary menin-

gitis) or purenchymatou.^, Wolff is unable to decide. Many huHi

point in favour of the former view ; e.g. the universal thickening

of the pia mater of the cord, the marginal degeneration found in

the medulla oblongata and in various parts of the posterior ooluums,

and the thickening of the ependyma in the upper part of the

medulla oblongata, where no degeneration was visible. On the

other hand, there was no local indication of a spinal meningitis,

such as pain along the vertebral column, rigidity, &o. Wolff

suggests that the disease of the pasterior columns may have been

parenchymatous, while that of the two foci was of a meningo-

myelitic nature.

The tremor of the upper extremities Wolffattributes to the patch

of degeneration immediately below the cervical enlargement.

Schulz and Schultze on Acute -Ascending Paralysis.—
In Landry's paralysis, or as it is better termed acute ascending

paialysis, the electrical excitability of the paralysed nenres and

muscles is nonual. There are cases, though, which present the

general character of acute ascending paralysis but differ from it

in exhibiting a rapid diminution of the electrical excitability. In

this respect they roAomble Duchunne's paralysis (poliomyelitis

anterior subaouta); but they are distinguished from it again by

the |)euuliar upward march of the paralysis, and by the fiMt that

diHturl>ances of respiration and bulbar symptoms are regnWly
present.

An example of this intermediate type is recorded by Schvls and

Sohultxe (see Archiv f. Ptfch, Bd. xii. p. 467) m oocorring in a

man with a syphilitic history. After a lengthened prodromal stage

the disease rapidly developed, and terminated &ttlly in (bur

weeks. Diminution of electrical excitability and the ivaoiioii of
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d^;enention were only oboerveJ towards the end of the illneM.

There were aIm slight paneetheaiie and trausitory vtaical

weakness.

The post-mortem showed acute myelitis of the anterior coruua

of the lateral columns (especially of thu pyramidal tracts), and in

some places, and to a letis extent, of the anterior columns. Tho
morbid appearances were found through the entire length of the

spinal cord, and in the lower part of the medulla oblongata.

Though tite evidences of disease were most marked in the localities

named, the whole cord showed signs of a degree of inflammation.

It will be seeu thut this case presents a further puint of differ-

ence from the typical acute ascending paralysis in possessing such

marked pathological features, for in the typical Landry's paralysis

the pathul<^cal appearances are nil. The authors buggest that

the acute ascending paralysis may perhaps represent the lightest

form of a general spinal and bulbar inflammation, in which the

lateral columns and the medulla are specially affected. In some
cases the inflammation might be so slight that it would be very

difficult of detecii'jn even by the best observers ; in other cases

there would bo more decided evidences of inflammation. For
example, in £isenluhr*B case of acute ascending paralysis, there

were minute hsemorrha^io extravasations and small collections of

white blood corpxiscles and leucocytes in the medulla, and to a lees

extent in the cord. The authors mention a case that came under

their own observation, in which, shortly before death, the facial

nerve became paralysed, and its electrical excitability diminished

;

and in which the autopsy revealed meningitis and acute myelitis

with swelling of the axis-cylinders through the whole length of the

spinal chord, particularly in the lateral columns of the cervical

and doi-sal divisions of the chord. We -may mention here another

case of the authors' which shows by what gradations we may pass

from Landry's to Duchenne's paralysis. Clinically the symptoms

were those of Duchenne's paralysis, except that there were

symptoms of disordered respiration, and the extent of the para-

lysis did not declare itself in the first few days. Pathologically

there was a very intense poliomyelitis anterior, and a slight

affection of the lateral columns, characterised by swelling of the

axis-cylinders—the very opposite of the conditions found in the

first mentioned case, where the myelitis of the lateral columns was

the prominent lesion, the poliomyelitis the less important lesi<m.

The authors observe that it will aid ns in the diagnosis of these

cases if we recollect what the first-meutioned case proves, that we
K 2
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may have an acnte poliomyelitis with mjelitifl of the lateral

columns without Bpastic symptuma.

Senator on Bulbar Paralysis.—Hemiansoetheaia altcroans

has hitherto booti rognrded an a symptom pathognomonic of leslonf

of the pons. Recently, however, Senator has reported a oaae (tee

Arehit f. Pgych. Bd. xi. p. 713) which shows that this lymptom
may be present though the lesion is confined to the meduUa oblongata.

A man, aged 56, without losing conscionsnees was seized with an

attack of vertigo. He hud the greatest difficulty in swallowing,

had a tondoncy to fall to the left side, had a feeling of cold in the

left half of his face, and had an affection of speech which gave one

the impresBion th>it he was suffering from some obstruction in the

pharynx or larynx. There were no symptoms of motor paralysis,

except that the tongne was protruded a littlo to the left, and the

left eye appeared somewhat smaller than the right. The temper-

ature wa8 normal, but the pulse beat 120 per minute. Five days

later he was seen by Senator. He was then complaining of

difficulty in swallowing, of hunger, and of want of breath.

Sensibility was almost completely lost in the left half of the

face, and in the whole right half of the body, as well as in the

right arm and leg. Attempts to swallow either liquids or solids

caused hawking and choking, and the substance was returned,

sometimes through the nostrils. The voice, once powerful and

clear, liad become a whimper, and there was still the inclination to

fall to the loft. The patellar tendon reflex was absent on both sides.

For a week there was little change in his condition. Examin-
ation with the laryngoscope showed partial paralysis of the voosl

cords. The electro-cntaneous sensibility was either lost or very

much diminished in the left face and in the right half of the body.

The patient died of putrid bronchitis and broncho-pneumonia, after

an illness of fourteen days in all.

The poti-moriem revealed a small focns of softening in the oater

portion of the left half of the medulla oblongata, and thrombosis

of the left vertebral and posterior inferior cerebellar arteries. Ths
greatest length of the focns was about 1 cm. ; superiorly, it did

nut extend so far as the pons ; infericrly, it did not reach ths level

of the plane drawn through the calamus Kcriptorins. The greatest

breadth of the focns was attained a little below the middle of ths

olivary body ; here the restiform body and the contignoos poiiioiui

of Burdach's oolnmn and of the lateral column, the sscsnding root

of ths fifth nerve, the motor nucleus of the vagus and a portioD of



AND FOREIGN JOURNALS. 133

the fibre of the vagas, were all implicated. The olivary body, tho

root of. the hypoglossns, and tho nuclei of the hypogloasus and
agns were quite intact.

Senator remarks that the difficulty in swallowing, the snuffling

•peech (due to paralysis of the pharyngeal muscles), the altered

voice, the rapid pulse, the hanger and the feeling of want of

breath were idl symptoms indicative in this case 4>f lesion of the
vagus nerve. The absence of vaso-motor distarbanoes (with the

exception of a slight and transient lividity of the right arm), of
polyuria and glycosuria, is worthy of note ; as also the fact that

there was no marked defect in the knowledge of the position and
lie of the right extremities, notwithstanding the loss of ordinary

sensibility in them.

Bernhardt on Athetosis. — The author (Archw /. Ttych.

Bd. xii. p. 495) report* a case in which there were successively

hemiplegia, hemichorea and athetosis. The observation is of

special interest, in the first place as showing that hemichorea and
other abnormal invr>luntary movements may develop as post-hemi-

plegio conditions, and in the seoond place as confirming Bemhardt's

thecry, that athetosis is merely a modified chorea.

The patient was a woman, aged 20. The nature of her fii-gt ill-

ness is unknown, but it commenced with swelling of the feet, and

an affection of the speech which grew gradually worse ; and in the

course of a few weeks there was complete right hemiplegia and

aphasia. Seven months after the commencement of her illness she

was seen by Dr. Bernhardt, who observed that the right leg was
dragged in walking ; that the right hand and arm and upper arm
were in continual, I'estless, rapid motion (chorea poet-hemiplegica)

;

that there was right hemianopsia ; and that there was aphasia,

the patient being unable to name objects or to select those named,

or to repeat the names after any one.

Iodide of potassium was administered in large doses, and within

five weeks a marked amelioration took place. The aphasia had

greatly improved, and instead of the choreic movements of the whole

arm there were only continual, slow, grasping movements of the

fingers. In other words, the hemichorea had subsided into athetosis.

Three years afterwards, Bernhardt saw and examined the patient,

and found her condition substantially the same. There was still

athetosis and right hemianopeik. The patient continued to drag

the right leg a little, and the symptoms of aphasia had not

altogether disappeared.
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Binswanger on Secondary Degenerations after Lesions

of the Cortical Motor Centres.~BiMwanger (Archiv /. Ptjfch.

B«l. xi. p. 727) rojiortB the following caaet to i»how that hhions of

the motor portion of the cortex cerebri or of the adjacent portions

of the medtUla do not always cauKC secondary degenerations of the

pyramidal strands. In each of the cases the hasal ganglia and the

internal capsule were found intact, and there was no trace of

secondary degenerntion of the pyrati>idul tracts cither in the spinal

cord or the hrain.

(1) A man, aged 48, was seized in March, 1880, with au attack

of convulhions. He had another attack in a month, and fcQl>se-

quontly the convulsions returned about eveiy ten days. They

begun in the right band. In September he had three fits in one

day. After this he had no more fits, bnt a weakness, first of the

right arm, then of the face and leg, became noticeable, and gradoally

increased in degree, until, in November, there was complete right

hemiplegia and aphakia. The sensibility of the paralysed limb*

was carefully examined, and found intact. The man died on No-

vember 25. The post mortem showed a sniall focus of softening at

the place of junction of the second frontiil convolution with the

ascending frontal, and the adjacent part of the upper third of the

ascending frontal convolution was soft and pulpy and of greyish-

ytllow colour. Underneath this softened cot tex was a cavity, as

large us a walnut, full of clear brown fluid, which was separated

from the outer capeule and the roof of the lateral ventricle by a

nai row strip of healtliy medulla.

(2) A Woman, aged 56, who had suffered for some months from

headache nnd vertigo, and had had a slight and transient paralytic

attack on the left side, was shortly afterwards seized with a secind

attack, and died in a few weeks. In this second attack there was

complete paralysis of the left face and arm, and partial paralybis of

the left leg. Post-mortem : the posteiior parts of the superior and

middle frontal convolutions, and the upper third of the ascend-

ing frontal convolution were found occupied by a tumour about the

size of a hen's ogg ; and the corUx here was of aboonnally dense

consistence. In the medulla, outside the corpus striatom, aod ome-
what more anteriorly than the first tumour, waa a eeootid larger

t i m nir, which was bounded superficially and deeply by a layer of

»oftenod brain substance.

(3) A woman, aged 60, who was operated on in April for card-

noma of the breast, soon anorwardn had an attack of oonTuliiiont

wlii«-h uflfected the right arm and face, and was followed by



AND FOREIGN JOURNALS. 135

pnralysis of the right arm an<1 face and by some m phasic 83'mptoms.

The heraiplpgia became completed before death. The patient died

on Jane 25, and at the aiitopHj a tnmonr, almost as large as a hen's

egg, was found imbedded in the middle of the fif«nre of Rolando.

The 8urronnding brain-fiubftance was softened and disoolonred.

Binswanger does not attempt to explain how it is that in some

cases of lesion of the m<>tor rc^on there is, and in other cases is

iiof, secondary d^eneration of the pyramidal tractn.

W. J. Dor.rxs, D.Sc.

Rumpf on the Trc^atment of Locomotor Ataxia with the

Electric Bnish. {Neurolog. Centralhlatl, 1882, Nos. 1 and 2.)—The
re*<ults obtained by the author are f-o striking that we should have

fflt incre)nloU8 had not they been related with full details by so

competent an authority as Dr. Rumpf.

'I'he first case was that of a man who, ten years before, had been

attacked with the characteristic shooting pains. The usual symp-

toms manifested themRelves in the course of time : extreme ataxia,

aniesthesia and analgesia, abolition of reflexes, sense of fatigue,

bladder disturbance, sleeplessness, &c. The electric brush was

used along the back and legs, and very so^>n this brought about a

oontiiderable amelioration of the subjective symptoms, and the

treatment persevered in for two months, when the patient declared

himself prepared to resume his work. One year after this. Dr.

Rumpf had the opportunity of showing him to the members of the

Medical Society of Diiisseldorf. The only pymptom then present

was the absence of the knee-jerk.

Dr. Rumpf stated that he had tried the brush in a series of

oases successfully, though the results require time before they

can be pronounced permanent. He described one, however, in

which the patient had been in good condition for two years after

a six weeks* course of treatment. He had had lightning pains,

parteathesiflB and- ataxia, impotence and disturbed micturition.

The knee-jeik was not abcdished. All the symptoms disappeared

except the .-exual weakness.

Enlenburg on the Latency of the so-called "Tendon
Reflex." {ZeiUchri/t fur KUnische Median, i. 1882.) — The
author has measured the latency of the knee-jerk on more than

100 healthy individuals, and finds it to vary between -0016 and
•032 of a second. These numbers are much smaller than those

hitherto given. He calculates that the time necessary for a reflex
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act wuulil be longer than * 03, hence concludes to the direct action

of the stimulus on the muscular fibres.

Friedreich on Paramyoclonus multiplex. {Virrhow'g ArtAh,

vol. 86, No. 3.)—Prof. Friedreich relates the case of a man, aged

50, who shortly after a great fright, five years ago, became subject

to curious symmetrical clonic spasms in a number of mnscles

(arms and logs). When quiet the number of jerks amounted from

ten to twenty, when excited, to forty or fifty, a minnto. During

sleep he was free from them, and voluntary movements brought

them to a standstill. Except an increase in the skin reflexes and

in the knee-jerks, he presented no abnormal phenomena. Galvanism

was successfully applied. The author explains the symptomB hj
assuming an abnormal irritability of certain groups of motor cells

in the anterior horns.

Lannois on a case of Paralysis of the Brachial Plexus.
(^tTJie de Medecine, 1881, p. 988.)—The author gives a case which

is a counterpart of those first described by £rb, and in which,

owing to disease of the fifth and sixth cervical roots there is para-

lyHis and atrophy, of the scapular muscles, deltoid, biceps, and

Hupination. In the subject of this observation all the muscles of the

hand and forearm, except the supinators, were affected. Sensation

was correspondingly impaired. This points to an aifection of the

cord foimed by the seventh and eighth cervical and first dorval

roots. (Cf. 'Brain,' V. 1. IT., p. 684.)

Charcot on the Galvanisation of the Brain of Hypnotised
Hysterical Patients. {Progrht MMical, 1882, Xos. 2 and 4.)—

Truf. Charcot relates some curious experiments shoeing that the

cerebral centres apparently share in the general hyperexcilability

observed in certain hypnotised subjects. Makes and breaks, more

especially voltaic alternativcH, of a current from ibor to ten Leolan-

ch6 cells applied to one hemisphere, gave rit>e in seversl osses to

muscular contractions on the opposite side of Uie body. In the

waking condition no such effects were ever produced. In other

patients the muxcular contractions occurred on the same side of

the body. Finally, in oases where peripheral hyperexcit*lulitj

was not well marked, the effects of cerebral galvanii^ation were but

Prof. Charcot expresses himself with great reserve on ihis

' t, which is full of interest, but this requires much careful

inT(>Htigation.



AND FOREIGN JOUBNALS. 137

Miiller and Ebner on Nerve Stretching. (Wiener Klintk,

viL 1881.)—This paper oontains a fall account of all that had

bMn pablished up to date with reference to nerve-btretohing and

its reenlts. The authors then describe very minutely two oases

in which the operation relieved the ataxy and amesthesia, and

removed agonising pains to which the patients had been subject

22 and 14 years respectively. They do not, however, look upon

the remedy as more than a symptomatic mode of treatment, with

(probably) temporary effects only. Nevertheless, with these

reiitrictions its results are often very striking, and unapproached

by those of any other therapeutic measure.

They discuss the explanations hitherto given of the "modus
agendi " of nerve-stretching, and take the view that it acts less by

its coarse anatomical than by its finer molecular .effects, which

spread to the nerve endings and spinal centres, llie experiments

of Brown-S6quard on animals, repeated by Scheving, Debovo,

Quinquaud and others, prove an alteration in the spinal functions

consecutive on stretching the sciatic.

The result of nerve-stretching in affections of the sensibility will

depend less upon the character of the symptoms (paralgesia, anaes-

thesia, neuralgia, etc.) than upon the possibility of influencing the

spot of the irritative lesion by means of the mechanical stimulus.

Hence the doubtful value of the operation when the seat of morbid

action is in the brain. In cases of motor hyperexcitability, it is

indicated when the lesion is spinal (facial and accessory spasm,

dissemitrated sclerosis, late rigidity, etc.). It is useless in paralysis

agitans, athetosis, and the like. In traumatic tetanus it ought to

be resorted to without delay. It may be of use in certain tropho-

neuroses.

Gowers on a Caso of Loss of Taste from Disease of the

Fifth Nerve. (Journal of Phjfftology, voL iii. p. 229.)—A female,

aged 32, after certain premonitory symptoms was seized with

sudden anaesthesia and paralysis of the parts innervated by the

right trigeminus. No history of syphilis. It was found that on

the whole right side of the tongue the sense of taste had dis-

appeared. The lesion probably involved the fifth nerve near the

pons ; and though the glosso-pharyngeal nerve was intact, yet the

nerve of taste had disappeared from those r^ions usually believed

to be innervated by it. The author concludes that in this patient

all the gustatory fibres arose from the fifth nerve.

Erb on the Course of the Gustatory Fibres of the Chorda
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Tympani to the Brain. (Neurolog. CentraWlall, lRfi2-4.)—The

author relates a cane which seems to settle ttiis htill donbtfal

point. There was (1) Abolition of the sense of taste on the

anterior two-thirds of the tongue on the right side. (2) Integrity

of the facial nerve. (3) lii-sion of the whole fifth nerve at the

base of the sknll. This conotjiiiitance of symptoms indicates that

the gnstatory fibres of the o'lorda tympani reach the brain throt^h

the trunk of the trigeminus.

More lately still, Erb has had the opportunity of observing two

cases of disease of the firth nerve. {Xeur. CentraJhL No. 5.) In

the first there was hypeesthfsia on the loft Kide; but no paralysis,

nor disturbance of the hearing. The sense of taste was consider-

ably diminished on the interior left half of the tongtie. In the

second there was paralysis of the muscles of mastication on the

right side, with complete aneesthesia of the paits innervated by

the third branch of the fifth.

Prof Erb concludes that the gnstatory fibres of the chorda

tympani run into the second branch of the fifth.

A. DB Wattbvillk.

N, BubnofT and R. Heidenhain on Phenomena of Ex-
citation and Inhibition in the Cerebral Motor Centres.

{Pfliigern Archiv, vol. xxvi. p. 137.)—The above paper contains

in the first place observations confirmatory of those of Franck and

Pitres on the reaction-time of the cerebral grey matter to eleotricftl

stimuli (Trav. du Lab. de M. Marey, 1878-1879, p. 413) ; it further

givo8 an account of the experimental determination of certain excita-

tor}' and inhibitory oerebral effects as indicated by simple spasm,

storm of ripasms or continuous contraction, or by the armt of these

states.

Franck and Pitres found that the reaction-time is considerably

longer when excitttion is applied to the grey subetanoe, than when
it is applied to the subcortical white substance (e.g. 0*065 sec. in

the former case, 0*046 neo. in the latter). Bnbnoff and Heidenhain

confirm this fact. They find that the mnsole-ourve obtained by

cortical excitation hai* a longer latency and a greater duration than

that obtained by medullary excitation (e.g. the latency in the

former o<«se being 0*08 sec., in the latter 0*036 tec.) ; they oheerve

further that the length of the interval Tariee inversely with the

strength of excitation. All theae oheerratioos go to ahow that

time is oompied by the excitatory process in the ctniex, and con-

tradict the opinion that the grey matter is physiologksaUy in-
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different. The authors, however, oheerred that in the sti^^o t»f

inore«8ed excitability as an effect of morphinisation. the reaction-

time of coitical Btiniulation may be as low as 002 to 0025 sec. ; the

totiil delay <»f mere nerve transmijwion and mnsole Ixtency wonld

amount to this, leaving a by no means evident coitical dolHy.

They also observed great prolongation of the cortical reattion-tirae

in deep mor])hini>ation, a prolongation whi«h was at onre greatly

diminisht'd by substituting subortical for cortical excitation.

With regnrd to the ezpeiimental determination of action and

resolution of action, several significant observations are related.

Munk observed that epileptic convulsions brought about by

excitation «>f a limited cortical urea ran be aboliNhed by removal of

that part of the cortex, unless the convulsions have lasted for some

time, in which case extirpation fails to effect quiescence. BuJ'noff

and Heidenhain observe further that sometimes in the early period

of an epileptic attack, extirpation of the cortical centre of a limb

may « fleet quiescence of that limb while the rest of the body

remains in strong convulsion ; they suppo** that the excitatory

state has now extended to the whole cortex, but has not yet esta-

blished itself in subcortical matter. In other cases, after rapid

destruction of the motor area on one side, they observed cessation

of convulsion not only on the opposite wde but on both sides, it

being indifferent whether the area removed were the same as, or

the oppotsite to, that by which the outbreak was originally excited ;

—they suppose that each motor area not only governs the opposite

muscles, but that each area also influences the opposite area, and

that failing this excitatory factor the excitation soon becomes

insufficient to convulse. In other cases they observed that uni-

lateral ablation had no eflect on the convulsions ; they suppose

that the excitatory state had then extended to subcortical motor

apparatus. The authors remark also that epilepsy by excitation of

the cortex on one side, alwa}s commences by muscles on the op-

posite ride ; that epilepsy by excitation of subcortical matter (the

cortex of that side hnving been removed) always commences on the

^ame vide, and that after bilateral ablation of the coi'tex, sul>>

cortical excitation is never succeeded by an epileptic attack.

Admitting the facts, the deductions from them are obvious

—

experimental epilepsy is a manifestiition of cortical activity, which

CTOneo^ to the opposite side of the brain by commissural fibres.

Turning to other sides of the question, the authors show how
centripebil impresrions can influence centrHl excitability, e.g. on

the ore hand, that the muscle-curve of cortical excitation may be
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retarded and prolonged by simultancons excitation of the sciatic;

on the other, that submuximal cortical stimulation may be rendered

efficient by gentle tactile excitation on the same side. The results

depend greatly upon the depth of morphinisation, and it must be

added that the latter phenomenon occurs also after removal of the

cortex ; the enhanced excitability is therefore oertainly of sub-

oortioal parts, and only fouihly of cortical substanoe.

Other phenomena are recorded of a precisely opposite character,

iz. the resolution of tonic contraction by gentle tactile excitation,

by sudden sounds or blows, or by weak excitation of the sciatio

;

but here again the part played by cortical matter is not dearly

defined, since the phenomena were exceptionally observed in its

absence, and could then only depend on subcortical prooeosea.

The authors also observed arrest of action by weak central

excitation, increuse of action by stronger central excitation applied

to the same cortical parts as those from which the observed action

proceeded as well as to remote parts.

For the discussion of imaginable representations of the dynamic

changee effecting action and resolution of action, the reader is

referred to the original paper, in which they are considered at

length.

Prof. Christian Loven on the Tone of Muscles excited

electrically, and certain Electro-acoustical Phenomena con-

nected with it (with an original Note). {Arch, fur Antai. a.

Physiol iTkyt. Ahth.) 1881. Heft v. p. 363.)—According to

Ilaughton, the sound of strong voluntary contraction indicates

30-36 vibrations per second.

According to Ilelmholtz it indicates 36-40, but by conaonating

strings he concluded that the real vibration-frequency is an octaTO

lower (18 to 20).

Loven affirms that the v.-f. is half this, vis. 9 to 10 per sec,

seeing that the spasm frequency of strychnia clonus is about that

number (v. Nordiskt Med. Ark. 1879, No. 14). The minimum
number of stimuli necessary to cause complete tetanus variea ; Ixrrea

says that for mammalia generally it is between 20 and 30 per eeo.

Listening to the muscle-tone elicited by high interruption fre-

quency, Loven was surprised to notice that the tone heard o'^r the

muscle itself is just as well heard in any other part of the body. It

was dear that this t<me depends on something elae than mnsde vibra-

tion, ei^)ecially as the obeerration ctjx be made on dead aaimak.

He first thought of unipdar ohaiging, bat he obtMired that the
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tone is well heard when animal and obwrrer are completely

insulated.

Seeking to determine the oonditions of this electro-acoustic phe-

nomenon, he found it necessary that the animal and obterver liktmld

he teparaied (y a wtoderatdy tkiek ntm-condueU>r. The sound is at

its loudest when, with one pole on the animal, the ear of the

ohserver is applied thereto ; if now a stethoscope is substituted,

no sound is heard, provided no part of the observer is near to or

touching the dry hairy skin ; nor is any sound heard if the

observer should happen to touch a wound or the wetted skin of

t)ie animal.

Given the above condition, the experiment may be more simply

improvised. A wet sponge covered with indiarubber sheeting

represents the animal, and is joined to one pole of the coil;

the other pole being brought to earth or not (in the former case

the sound is rather better). On touching one's ear with the former,

one feels at the first light touch a weak pricking and a crackling

sound, and on firmer pressure all the peculiarities of the interrup-

tion.

The faot may be made evident in several ways: 1. When one

holds one pole of a coil, the head being covered by a sheet of thin

indiarubber, nothing is felt or heard ; but if a second person places

his ear i^ainst the sheeting the sound is heard by both, and so on

for a string of people, providing they be not in conducting chain.

The sound is strongest if each terminal person is joined to the

ooil.

2. One pole is joined to a sheet of metal. On touching the

metal, especially if firmly with the moist finger, nothing is felt or

heard ; if now one covers the metal with indiarubber sheeting (or

better, if one superposes on this sheeting a second metal-plate),

and touches with the wet finger, sound is heard, most distinctly if

the second metal-plate is joined to the other pole of the coil. If

the single plate is lightly touched or stroked with the dry finger,

one feels as if the plate were rough, though it be quite smooth, and

sound is heard; it is best, but not essential, to connect oneself

with the earth.

These phenomena evidently depend on static electricity, since an

insulating partition is necessary.

At the free pole (i.e. that connected with the sponge or with the

metal plate), there is, at a given instant, positive electricity of

high tension, at a succeeding instant negative electricity, with each

make and break of the primary circuit. If now to this a conductor
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is approaohed, but soiMirated by a thin iusulatiog partition, oppo-

site electric tunsiun in induced by influence, viz.,
-f-

when the poU
is — ; — when the pole is -}-.

The tone may be attributed to (1) actual charging on each side

of the insulator, or (2) to molecular vibration in the conductors by

the sadden reversal of electrical tension, or (3) to molecular vibra-

tion of thti insulator, in consequence of the induction action.

Ijoven inclines tu the first of these explauutions, and relates this

experiment Two metal plates, i^ cm. distant, joined to two polea

of secondary coil, give no souud. A frame on which india-

rubber, or, better, gutta-percha paper is stretched, being introduced

between the metal pUtes, a loud sound is heard, when the plates

are separated as much as 30 cm. The sound can also be heard

with but one metal plate, also when the observer holds one pole

and brings the gutta percha clotte to his ear, and when the sound

is absent it cau be bruught out by electrifying the sheeting by

rubbing with the hand.

It might be asked bow these facts disclose any source of errur

in acoustic experiments on mnsole, since they are produced in an

open circuit with strong currents; but Loven states that he has

brought out the phenomeuon when the circuit was closed tbruugh

a short bit of neive or wet thread.

What small tension differences are sufficient oomes out in the

following experiments

:

1

.

Both poles are brought to binding-screws a few oeutimetrea

apart, joined by a moist thread. A second thread is fixed to the

first by a slider, so that it can be pushed along the former, and its

other end is joined to a metal plate, or covered spongt\ If the

slider is near one of the screws, the sound is loud ; if it is gradually

pushed towardti the middle, the sound becomes weaker ; when quite

in the middle, sound of course vanishes; but it can be faintly

hoard when the slider hi only a few mm. from the middle.

2. When the poles of a coil are joined to a second coil of fine

wire, through which the current must therefore pass, and the e«r

is placed on the latter, sound is heard. That it does not, or at

least can only slightly depend on molecular vibrations, is shown

hy the greater sound heard on a covered apoiige or motel plate

oonnected with one screw of the seoond coil.

That the high tension at the poles of this ojil does not depend

npon its resistance is shown by the substitution of a rheostat of

hii^er resistance, which brings out no trace of sound. The
^M&oineuon is doubtlescily due to extra-currents generated in the



AND FOREIGN JOURNALS. 143

ouil, aucl which render the Uttor, in virtue of this fact, oom{>anible

with a biid conductor, such as a nerve or a moist thread.

Thesie experiments seem to show that the phenomenon may occur

under the oidinary conditions of myophonic experiments. It hi

si>ecially liable to happen if the cuirents are strong, if the elec-

trode contact is anywise deficient, if the electrode interval is over

2 to 3 mm. The wag to gMord against it m to e$tobiUk a good eon-

dmcior ftdisssw tmrnal and dbterter.

Profeaaor Loven relates farther the fullowing experiments on

the muscle-tone. On frogs he could hear no sound with a

Uughtiii's microphone, when he excited indirectly ; with rather

strong currents and by direct excitation he heard a sjund, but

which continued unaltered after complete exhaustioa and death

of the muscle, or with substitution of wet thread for the muscle.

The sound, therefore, depends on vibrations, the immediate conse-

quence of induction. On rabbits, by indirect excitation (sciatic),

usiug an interrupter resembling Bernstein's acoustic interrupter,

he examined the questions (1) How far strength of current influ-

ences the muscle-sound ; and (2) What is the greatest vibration-

frequency with which it ountinues to agree? To the second

question, Bernstein's experiments and those of Eronecker and

Stirling appear to answer that there is no limit. The first question

iit hitherto untouched.

Using the coil without its core, and at the max. diijtance giving

complete tetanus, he was surprised to find that a sound was heard

at once with its max. loudness, and that on increasing the strength

of the current the sound grew weaker till it vanished, " leaving

only the ordinary muscle-sound." "With moderately high vibra-

tion-fretiueiicy, 330-380 per sec, and weak excitation, the tone

Was distinctly an octave lower than the interrupter-note. Often

(bnt only when the vibration-freq. was not too great), after the

soand had vanished with increased strength, it reappeared, but
in unison ; if now the original stiength were returned to, the

lower octave was heard.

To test the alteration of sound with alteration of stimulus- fre-

quency used, the voice sang into a telephone from g to g' (198 to

396). The mubcle-scale was heard up to C (264), d' was indistinct,

e', fis', g' distinct, but belonging to the lower octave.

Exciting by the telephone and whistles, he got no sounds with
a stimulus-frequency above 800 per sec., although there was strong

muscular tetanu.s.

Aocordiog to Bernstein, Kr ^necker, and Stirling, not only the
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pitch but also tbe quality of the muscle-sound corresponds with that

of the interrupter. Loven contradicts this statement, and says the

sound has no clang, does not di£fer whether the contraction were

excited by a man's voice or by a whistle acting on the telephone ;

it only gave the ground-tone or under-tone, never the ovetT'-Ume.

Loven remarks on the peculiarity that it is only in the weaker

strin. that the lower octave is heard, and believes it to be a

fihyriological phenomenon. Bernstein stated that the mnade-tone

becomes weaker when the inttirmption-froqnency passes 300 to

400, and brings this in relation with the duration of the neg. var.

Loven never succeeded in observing a distinct decline in the

muscle-tone in passing any given stimulation-frequency. He
states that its intensity depends, above all, on the strength of

stimulation.

Note by JRepcrter.

The commonly received doctrine, bctsed on the auth<^rity

of Helmboltz, is that voluntary tetanun is compounded by 18 to

20 disobarges per sec. from the spinal cord. Loven, basing his

opinion on the fact that of strycbninised frogs the spinal clonun

initiated by any peripheral stimulus has a rhythm of 8 to 10 per

sec., thinks that volunt^iry tetanus is compounded by 9 to 10

stimuli per sec. viz., by a frequency i that of the vibrations

of the note heard, and ^ that given by Helmboltz. It has been

generally asserted that 18 to 20 indaction shocks per sea give

complete tetanus on man, and Prof. Loven states that on mam-
malia complete tetanus is reached with 20 to 30 intermptioDS

per sec. In relation to this question, I observe that the maximum
number of voluntary contractions (x>rre8ponds with the figuro

given by Prof. Loven, being generally 8 to 10 per sec. ; also that

the rhythm of morbid spasms—trepidation, clonus, tremor—is

about the same, viz. 8 to 10 per sec. (' Brain,' July, 1880, p. 179).

I do not find the strychnine clonus in the frog to be constant

spasm-frequency, the rhythm usually becoming slower with

fatigue, and I have now under my eyee a tracing showing a vibra-

tion-frequency of only 5 per sec On the other hand, I observe

on my own muscles incomplete tetanic fusion, with an intemipti<m

frequency of over 50 per sec. ; whereas voluntary tetanus (if it be

tetanus) givea an unbroken line. This observation is opposed to

the current theory of the oompoeition of voluuUiry tetanna by 18

to 20 spinal diachargea per tea A. Waluul
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LABIO-GLOSSO-PHARYNGEAL PARALYSIS OF
CEREBRAL ORIGIN.

BY JAMES ROSS, M.D., P.R.C.P.

The first case which I find recorded in medical literature in

which a lesion in the hemisphere of the brain gave rise to facial

paralysis, and difficulties of articulation and deglutition, closely

simulating the symptoms of progressive labio-glosso-pharyngeal

paralysis, is the well-known one reported by Magnus,* and

subsequently quoted by Romberg.*
'* The subject was a widow, aged 50 years, who had already

passed through two apoplectic attacks, causing loss of speech

and paralysis of the left side ; the first had supervened during

a confinement, after violent vexation and the cessation of the

lochia, the second in consequence of her menses being sup-

pressed by a cold. After the latter the paralysis of the ex-

tremities was removed, but speech was not restored, as had been

the case after the last seizure. The face of the patient was

perfectly smooth, without either a furrow or an expression.

All the muscles of the face were deprive<l of voluntary move-

ment. She was neither able to contract her forehead nor her

eyebrows, to raise the nostrils, nor to move her cheek and chin.

Mailer's ' Airhir,' JahrganK 1837. p. 258.

* Romberg's 'Maonal of tiie Ncttoos Diwaaes ot Man.' >,v<Ieuli. S<h'. Tnuis..

Tol. H. p. 278, 1«.'>3.

VOL, v. L
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She was incapable of closing the eyelids voluntarily. When
required to do it she used her finger, or looked on the ground,

by which the eyeball was directed downwards, the levator

tarsi relaxed in its contraction, and the upper eyelids also

moved downwards. On the other hand, the eyelids closed per-

fectly as soon as a sudden movement was made towards the eye

of the patient, if she was suddenly directed into a bright light,

or when she sneezed. During sleep the eyes were also per-

fectly closed." The mouth was constantly slightly open, and

the saliva ran out, the movements of the jaw were limited and

feeble, the tongue was completely paralysed, deglutition was

effected with great difficulty, and articulation was so much
interfered with that the patient was only able to utter granting

and inarticulate sounds.

The patient died from an attack of cholera, and at the post-

mortem examination, conducted by Froricp, a hsomorrhag^c

cyst, about the size of a small walnut, was found situated ** at

the external edge of the right hemisphere of the cerebrum,

where the anterior lobe adjoins the middle one." The inner

surface of the cavity was invested with a yellowish membrane,

and two gyri were destroyed by it

In 1871 Dr. Friedrieh Jolly reporte<l a case of multiple

sclerosis which " presented during life all the symptoms of pro-

gressive bulbar paralysis without any disease being found after

death in the nuclei of origin of the nerves of the medulla

oblongata and pons."^ Extensive sclerotic patches were found in

the corpus callosum and walls of the lateral ventricles ; a small

patch was observed in each crusta, while a limited degeneration,

evidently descending in its character, could be traced Uiroagh

the pons, medulla oblongata, and lateral columns of the spinal

cord ; but the pons, with the exceptions just mentioned, and

the bulbar nuclei were completely free from disease.

In more recent years Dr. Barlow * has directed particular

attention to the fact that the main symptoms of labio-glowo-

pharyngeal paralysis may be caused by lesions situated in tiie

• • Arcbiv fttr P»ych»trif.* Bund IJJ.. 1872. ^ 17%
* ^ On • c«M of Doabl«> Hraiiplefia, with CerelMl ByauMlik*! LmioM, hf

ThontM BmIow. M.D., PS." • Tht- Rntivb Medicid JeonMl,' tnl. ii. p^ lOS,

1R77.



PAHALYSIS OF CEREBRAL ORIGIN. I 17

crebral hemispheres, and the caae reporte<l by him possesses

all the more significance inasmuch as the lesions discovered

were very definite, and localised in the cortex of the brain.

The subject was a boy, aged 10 years, suffering from aortic

regurgitation, who had had an attack of right hemiplegia

with aphasia, from which he made a good recovery. Four

months afterwards he had an attack of left hemiplegia with

aphasia, and in addition, the muscles of mastication and articu-

lation, and those concerned in the first act of deglutition, were

paralysed. The patient died from the results of the aortic

disease, and at the autopsy evidence of an embolus was found

in both sylvian arteries. A focus of softening, about the size

of a shilling, was foun<l in the cortex of each hemisphere*

involving the inferior extremity of the ascending frontal, and

the posterior extremities of the second and third frontal con-

volutions.

About the same time, or very soon after the publication of

Dr. Barlow's case, if. Lepine * wrote an imiwrtant paper on the

subject, and described several cases illustrative of the affection.

The first of these was that of a woman, aged 51 years, who

entered the Salpetriere in 1876 under the care of Prof. Charcot,

and whose case was reported by M. Oulraont. The patient had

in 1871 a slight attack of right hemiplegia associated with

some difiiculty of speech, from which she made a rapid recovery.

Two years afterwards she had an attack of left hemiplegia,

accompanied by difficulty of deglutition and salivation, but

without loss of consciousness. The prominent symptoms in

1877, when a full report of the case was taken, were great

difficulty of deglutition, paresis of the muscles supplied by the

inferior branches of the facial nerves on both sides, paresis,

with fibrillary contractions, of the muscles of the tongue, an

excessive flow of viscid saliva, and feebleness of the muscles of

mastication, while the speech was " slow, drawling, difficult,

and badly articulated." The patient, however, was able to

pronounce the separate vowels and consonants fairly well.

The patient harl several epileptiform seizures, accompanied by

' " Note sur la Paralysie Glo8ar>-I.abtee Ce'rebrale en fonne Psea kvBuIbaire, p^r

R. Lepine." • Revue Menwielle Ae HMedne et de Chlmrgie,* tome i. 1S77,

p. 909.

I. 2
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coraa, from which she recovered. She ultimately had a severe

apoplectic attack, and died two days subsequently in profound

coma. At the autopsy a recent haemorrhagic focus was found

in the left optic thalamus, which communicated with the lateral

ventricles, these cavities being filled with blood. An old

hemorrhagic focus {foyer ocreuz) was found in the right

hemisphere occupying the third or external segment, and a

smaller fcxjus situated in the second segment of the lenticular

nucleus. Similar foci were found in the third and second

segments of the lenticular nucleus of the left hemisphere.

The internal capsule was not involved in either hemisphere.

The medulla oblongata and pons were free from disease.

The second case, also reported by Oulmont, was that of a

woman, aged 58 years, who entered the Lariboisiere under the

care of M. Raynaud. The main symptoms were double

facial paralysis limited to the inferior branches of the nerve,

paralysis of the tongue, extreme difficulty of deglutition,

anarthria, salivation, and great diminution of the reflex of the

palate. At the autopsy an old hiemorrhagic focus was found

in the posterior extremity of the lenticular nucleus in each

hemisphere. Another focus was situated in the white sub-

stance of the occipital lobe, and one about the size of a pea,

containing milky fluid, was observed in the white substance

of the anterior lobe of the left hemisphere near its base and

anterior extremity. The third case mentioned by Lupine

is the one recorded by Magnus, which has already been quoted

;

while his fourth ease, although in all probability an example

of this affection, need not detain us, inasmuch as the diagnosis

was not verified by post-mortem examination.

In 1878 an instance of this affection was described by Dr.

C. Eisenlohr.' The subject was a man, aged 73 years, who for

the three years l>efore his death had suffered from gradoaliy

increasing weakness of the lower extremities, and progressive

difficulty of speech. The patient on admission preaented

paralysis of the inferior branches of Itoth facial nerves, the

articulation of the consonants was indistinct, and the speech

had an explosive and monotonous character, but the general

movemeuts of the tongue were retained, and deglutition

> • Arehiv fUr I'kjrchiatriv.' Bund it.. 1878, p 43.
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unafTecteil. Motor power waa diminished in the upper

extremities, while there was great feebleness of the lower ex-

tremities, which were seized with tremor on any attempt at

walking, or on passive movements of them. At the autopsy a

cystic cavity was found in the anterior part of each corpus

striatum (lenticular nucleus ?) situated immediately beneath

the surface of the brain, this portion being depressed and dis-

coloured. A small cyst was also found in the optic thalamus

on each side. The pons, medulla oblongata, and spinal cord

appeared normal to the naked eye, and no secondary degenera-

tion was found in the spinal cord on microscopic examination.

Dr. Broadbent * published also in 1878, under the title of

" Spurious Aphasia," four cases ; and two, if not three, of these

appear to have belonged to this category, the fourth being

probably an example of apoplectic bulbar paralysis. The

affection of speech in one of these cases (left hemiplegia) is

thus described :
" She answered questions correctly, but very

slowly ; laryngeal phonation was imperfect, and the voice was

a hoarse half-whisper, each syllable requiring a separate

effort ; the articulation also was indistinct." The absence of a

post-mortem examii^ation in Dr. Broadbent's cases renders it

unnecessary to enter upon a further analysis of them. Another

case of bulbar paralysis of cerebral origin was reported in 1881

by Dr. Kirchhoff.' The subject was a joiner, aged 24 years.

The disease was ushered in by an attack of dizziness but with-

out loss of consciousness, during which he suffered from clonic

spasms of the extremities, difficulty of speech and of swallow-

ing, salivation, and deviation of the face to the left. At the

end of four days these symptoms had completely disappeared.

Eight days later he fell on the stairs during an attack of dizzi-

ness, bat he was able to drag himself towards the bed. He
was unable to swallow daring the whole of that night, but

next morning he regained the power of deglutition. Speech

was drawling, the lower lip was pendulous, the saliva flowed

over it, and the tongue felt heavy to him. Ou his admission

into the hospital in July 1877, four weeks from the onset of

the disease, he complained principally of difficulty of speech.

' TraDsactions of the Clinical Society,' toI. xi., 1878, p. 37.

> ' Arrl.iv f.ir r»yiliiatrk,' Itaiid xi.. 1881, p. 132.
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The nasu-Iiibial folds on both sides were not well marked, the

jiutiont cuuld not whistle, and the angles of the mouth oonld

only be slij^htly retracted by a voluntary effort. The tongue

could only be protruded 1 cm. beyond the mouth, the speech

was drawling, the labial and guttural consonants were pro*

nouneed with difficulty, while the lingual consonants wore pro-

nounced with comparative freedom. The lij>s move<l but little

during articulation. Both eyes could be closed, but during

closure there were fibrillary contractions of the muscles of the

lids, and the right lid offered less resistance to opening than

the left. The patient suffered from mitral stenosis. On
the 25th of December the patient had an ai)oplectic attack

with left hemiplegia, and died ten days afterwards, and six

months from the onset of the disease. At the autopsy the

right sylvian artery was found blocked up by an embolus.

The right corpus striatum (caudate nucleus) in its posterior

two-thirds was of a yellowish-white colour, turbid, and de-

])ressed, so that the grey substance was reduced to a thin and

softened layer, which was covered by a thickened e|)cndyma.

Tiie subjacent internal capsule was of a grey colour, an<l semi-

translucent. The external third of the lenticular nucleus, the

claustrum, external capsule, and island of Keil were softened

and porous, but not discoloured. A careful microscopic exami-

nation of the medulla oblongata and pons, undertaken by
Professor Quincke, gave entirely negative results.

A typical cnse of bulbar paralysis of cerebral origin has been

described by myself.' The subject was a man, aged 49 years,

admitted to the Manchester Royal Infirmary, November 15th,

1880, under the care of Dr. Leech, who kindly transferred the

case to me. Eleven months before admission the patient com-

plained of headache, and it was observed that his speech was

thick ; six months subsequently he had some kind of seisuie,

which apparently was not attende<l by loss of consoioosneM,

but from that time up to the date of his admiftsion his speech

became more and more unintelligible. On admission there

WAS lost of facial expression, and the patient could not oom-

press his lips or whistle. He could protrude his tongue, hot

could not curl the tip towards the nose, or roll it up laterally

> • TIra DiMMGS of the Ncnrooi SjiIm.' toI. ii. ^ eK.
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ao as to render it tubular. He could pronounce the separate

consonants with tolerable distinctness, but his articulation,

even of words of two syllables, was so imperfect, that his

speech was almost unintelligible. Food collected between the

teeth, the power of deglutition was greatly impaired, and the

viscid saliva which flowed from the mouth had to be constantly

wiped away. The uvula was pendulous, but not distorted, its

reflex excitability was greatly diminished, and the fauces and

epiglottis could be examined with the point of the finger with-

out provoking a cough. The patient complained of great

general weakness, but there was no distinct paralysis of any

of the extremities. Death took place on the 10th of December

from exhaustion, caused by intractable diarrhoea ; the len-

ticular nucleus of each hemisphere was found post mortem

replaced by a well-defined cystic cavity, containing a clear

straw-coloured fluid, the internal capsules being apparently

uninjured. Microscopic examination failed to detect any

evidence of disease in the nerve nuclei of the medulla

oblongata, or descending changes in the pyramidal tracts in

any part of their course.

As the following two examples of this affection, recently

under my observation, have not yet been published, and as

they present some special features worthy of notice, I shall

take leave to report them in detail. I am indebted to Mr.

Harris, one of the house physicians of the Manchester Royal

Infirmary, for the notes of the following case.

Henry H., aet. 40 years, was admitted into the Royal

Infirmary on May 4, 1881, under the care of Dr. Ross. The

patient, although much addicted to alcoholic excesses, enjoyed

good health until fifteen months previous to his admission. He
then had a " stroke " accompanied by partial unconsciousness,

and followed by paralysis of the right upper extremity and

loss of speech, the latter of which lasted for several days. The

right arm gradually regained strength, and at the end of three

weeks from the onset he could express himself without diffi-

culty, although his speech remained " thick " and indistinct.

He has recently suffered from dizziness, general debility, palpi-

tation and shortness of breath, and it is for these symptoms

that he has sought advice.
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PresetU Condition.—The grasp of the right hand is feebler

than that of the left, aud the tendon reflexes are slightly

increased in the right arm and hand. The right naso-labial

fold is obliterated, aud there is a decided loss of expression on

the right side of the face, the difference between the two sides

Ijecoming more marked when the patient smiles. There is no

deviation of the tongue ou protrusion. The patient never

appears to be at a loss for the names of objects, or for the

proper word whereby to express his meaning, but his utterance

is thick and indistinct. He can pronounce the separate vowels

iiud consonants with tolerable distinctness, but his articulation

of words of two or more syllables is so wanting in clearness

that the patient has some difficulty in making himself under-

stood. There is also some difficulty of deglutition, and fluids

find their way into the glottis and cause distressing cough.

The action of the heart is forcible, the left ventricle is hyper-

trophied, and the urine contains a small quantity of albumen.

The patient was discharged on May 12, but was readmitted on

June 10, on account of a gradually increasing paralysis of the

lower extremities. Every form of cutaneous sensibility is

diminished in the lower half of the body as far up as the area

of distribution ol the 7th or 8th pair of dorsal nerves, the

sense of temperature l)eing entirely abolished. The lower

extremities are extended, the feet are in the position of equino-

varus, the |)atellar tendon reflex is increased, and ankle clonus

can be readily elicited in both the lower extremities. There

is no deformity or marked tenderness of the vertebral column.

The patient has slight dribbling of urine, and the skin over

the sacrum is erythematous, but not yet ulcerate<l. The cerebral

symptoms have not undergone any i)erceptible alteration since

last rejwrt.

August 7.—Yesterday morning the patient had several

distinct rigors and his temperature rose, and now stands at

102.6 F. He complains of pain across the lower part of the

chest. About an hour ago severe dyspnoea supervened; the

patient's lips are no\v livid, the breathing is aooompanied

by a guttural stertor, and although the patient is quite con-

scious his articulation is so indistinct that his s{>eoch is nearly

luiitifi'iligiblc. The breathing is uutltilv alxIninlM:!!. a\u\ Imiil
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bubbling rales are heard over both sides of the chest, but the

patient is tou ill and helpless to permit of a careful examina-

tion of the chest posteriorly.

August 15.—^The symptoms noticed in the last report con-

tinued with slight fluctuations, and the patient died somewhat

suddenly to-day, apparently from asphyxia.

Pad mortem.—The post-mortem examination was conducted

by Mr. Harris ten hours after death. The brain presented

nothing unusual externally. The anterior part of the lenticular

nucleus of the left hemisphere presented two small cyst-like

cavities, containing clear fluid. These cavities occupied the

second and thinl segments of the nucleus, and one of them

appeared to encroach to some extent on the knee of the

internal capsule. The right hemisphere was preserved in spirit,

and was not examined until a fortnight later, when a small

cavity was found in the lenticular nucleus of this hemisphere

also. This cavity occupied the anterior part of the nucleusi

but did not appear to encroach upon the internal capsule.

On opening the vertebral canal a small sequestrum of bone

was found opposite to the bodies of the sixth and seventh

dorsal vertebrg?, but there was no displacement of the

vertebrae. A layer of pus lay external to the dura mater,

opposite to the diseased vertebrae. The dura mater was

thickened at this spot and the spinal cord itself was softened,

although not much compressed by the thickened membranes.

The cord appeared normal to the naked eye above and below

the lesion in the dorsal region.

The left ventricle of the heart was hypertrophied, and the

aorta was atheromatous, but the valves were healthy. The
greater portion of the right lung was dense and airless. The
capsules of the kidneys were adherent, and on being stripped

off the surftices of the organs were granular ; on section the

cortex was seen to be diminished in size. The liver and

spleen were normal.

A microscopical examination of the crura, pons, and medulla

oblongata revealed a streak of descending degeneration, which

occupied the positions respectively indicated in the accompany-

ing diagrams (Figs. 1, 2, 3 and 4 ^), kindly drawn for me by

Mr. A. H. Young, Pathological Registrar to the Infirmary. The
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patch of sclorosia in the anterior pyramid of the medulla

oblongata is considerably less than that in tlio criista. A large

number of the degenerated fibres must, therefore, have been

lost in the pons. The diseased fibres in the anterior pyramid

appeared to bend back in the median raph^ to reach the nenre

nuclei of the opposite side. The bulbar nuclei were quite

healthy. The spinal cord exhibited the usual evidences of

transverse myelitis, with its ascending and descending dege-

nerations.

Fio. 1

—

Cruba Cerbbri.

(g. Degeneration of portion of the geniculate faaciculiu.)

Via. 2. -Tban«\ -mPomABooTi

1 um indebted for the following notes to Mr. George H.
Williams, my clinical clerk.

Matthew N., aged 84, married, entered the Manchester

Koyiil Infirmary under the care of l>r. Roes, un Jan. 31, 1882.
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Fumili/ /fi«tery.—The patient*8 father and mother are both

alive and healthy, each being above 70 years of age. He has

thr.'.' bn^thers and tliree sisters, all enjoying good health. No

lunily predisposition to any particular disease can be traced.

Previoui Hiatory.—The patient has never suffered from any

serious disease until about four years ago, when he bad an

^A-^
Kio. S.-TswiTnuBSKCTHuror AXTSRiOB HALF Mkdulla Ublovoata

ON A LCTEL WITH THK MIDDLK OF THB OLITABT fiODUL

ig. Dcaoending degeneration.)

Fm. 4.—Tbanxtsbbb Sectiok or thb Mbdtlla Obloxgata imxbdiatelt below

THB OUTART BODIBS.

(g. Deaoending degeneratiou.)

attack of rheumatic fever, from which he was laid up for three

months. At the same time he suffered from an eruption

which the medical man who attended him called chicken-pox.

One morning last June the patient was vvTiting a letter when

he was suddenly seized with cramp in the fingers of his right

hand, the sensation of cramp travelling up his arm to his

head. He states that he did not lose consciousness during
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the attack, but there was partial loss of the power of speech,

the patient being only able to utter portions of sentences.

Speech gradually improved after a few hours, but complete

reooyery did not take place until the lapse of three days.

During the attack he suffered from intense headache, which

lasted half an hour; his right hand and arm were numb
during the seizure and for five or six hours subsequently. A
few days after this attack he felt quite well and able to attend

to his work as usual. Towards the end of October he observed

that his water dribbled instead of coming in a full stream, but

he did not think this symptom of much consequence. On
November G, 1881, he took a walk of five or six miles into the

country, and as he was returning he observed that his foot

kept catching the ground so that he stumbled several times.

On getting up the next morning he was unable to pass water,

but went to work as usual. On walking home at noon to

dinner he stumbled and staggered so much that he was

obliged to steady himself by catching hold of the rails on the

roatl-side. After dinner and a few hours* rest the patient made
another attempt to go to work, and actually walked to the

building on which he was engaged, a distance of nearly half a

mile from his house, but on arriving there he found himself

so ill that he was obliged to return home. He walked back,

but with great di£5culty, and when he got near to his own
house he fell, but his wife came to his aid and assisted

him into the house. A medical man was then sent for,

and on arriving he drew off his water. This operation had to

be repeated night and morning for a week, but at the end of

this time the patient was able to pass water himself.

The lower extremities were now more or lees completely

paralysed, and the patient was confined to bed until about the

middle of December ; he then began to get up, and was even

able to walk a little when supported.

On Christmas Day as the patient was lying in bed he had

another seizure. He has an indistinct recollection of feeling a

carious sensation in the right arm and right side of the face,

but he soon became unconscious. He stipes that he re-

mained in a dazed condition for two weeks; daring this time

there were intervals when he knew something of what was
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going on about him, but at other times he was quite wild, and

then he sang, shouted, and struggled with his attendants.

The patient states that the doctor told him that three days

after the commencement of unconsciousness he had a fit during

the night, which left his mouth drawn to the left side. When
he regained his senses he was only able to speak in broken

sentences, the right arm was paralysefl, the mouth was drawn

to the left, and he could not close his right eye. Gradual

improvement took place in the symptoms occasioneil by the

last attack, so that at the time of the patient's admission into

the Infirmary his right hand had regained a considerable

degree of its former power, he could close his right eye, and

the only affection of speech from which he suffered was a

certain degree of indistinctness of articulation.

Present Conditicm.—The patient is a well-made, muscular

man, of sandy complexion and healthy appearance. Both the

lower extremities are completely paralysed. Some degree of

muscular tension is provoked by passive movements of the

legs, the patellar tendon reflexes are slightly exaggerated, but

ankle clonus cannot be elicited. The muscles of both calves

and the peroneal groups are somewhat wasted ; they do not

reach to a strong faradic current, but respond to a galvanic

current from 40 Leclanche cells, the reaction to negative

cloenre being stronger than that to positive closure. The

reflex of the sole is exaggerated on both sides and the cremasteric

reflex is not entirely abolished, althougli it is very sluggish.

Every form of sensibility is diminished on both sides up to

within an inch of the umbilicus. There is constant dribbling

of the urine, and the patient passes iiis stools in bed. There is

a small and superficial bed-sore over the sacrum. The grasp

of the right is feebler than that of the left hand, and the right

forearm is slightly jerked when the lower end of the radius

is tapped. The triceps reflex is not perceptibly increased on the

right side. The angle of the mouth is on a lower level on the

right than on the left side ; the right naso-labial fold is oblite-

rate<l, and there is a decided loss of expression on the right side.

The right lower eyelid is slightly depressed, while the upper lid

is somewhat retracted so that the palpebral fissure is wider,

and the eyel»all appears to protrude more on the right than on
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the left side. The patient can cluse both eyes by a voluntary

effort, but the resistance which he can offer to the upper lid

being raise<l by the finger of the observer is much greater on

the left than on the right side. There is no deviation of the

tongue on protrusion, and the patient can turn the tip laterally

and towards the nose without apparent loss of power. He can

also pronounce the separate consonants and vowels fairly well,

but his articulation is indistinct and imperfect, especially on

attempting to pronounce words of many syllable-s, like "Con-

stantinople." The reflex of the |)alate is very sluggish when

the fauces are tickled. The urine is alkaline, and contains

bacteria and crystals of triple phosphate. The other organs

are healthy. There is no evidence of valvular disease of the

heart.

March 8.—The patient has become steadily worse since his

admission. The muscles of the lower extremities are much
atrophied, and the subcutaneous tissue is soft and (edematous.

A large slough has formed on the sacrum, and an erythematous

blush, which appeared a few days ago, has spread from the

sore upwards as far as the angles of the scapulae, and down-

wards below the gluteal folds. The urine is alkaline and

contains a large quantity of pus, bacteria and crystals of triple

phosphate. There are great variations in the daily records of

the temperature, that in the evening being generally above

103" F., and in the morning down to 98* F. The articulation

is much more indistinct, but this appears to be due to the dry>

ness of the tongue. The other cerebral symptoms are un-

changed.

March 15.—The patient*became gradually weaker since last

report, and died to-day in a state of great marasmus.

The jK>st-mortem examination was conducted by Mr. A. H.

Young fourteen hours after death, l^y well developed, poorly

nourished, limbs emacwttcd. Cutaneous hypostasis well marked

dorsally. Ijarge bed-sore over the sacrum. Rigor mortis

absent. A small cystic cavity was found in the left lenticular

nucleus, close to the border of the genu of the internal

capsule. No secondary degeneration perceptible to the naked

eye in the crura.

There was marked congestion nf tho moninrrini mchidian
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veins. The membranes of the cord were normal. .The spinal

cord itself, in the lower dorsal and upper lumbar regions, wa«

abnormally soft, and on section the white matter protruded

while the grey matter appeared depressed. The vessels of the

grey matter were engorged. The heart weighed 13 ounces;

it was hypertrophied and dilated, but there was no valvular

lesion, and nowhere were there any indications of previous

endocarditis. i\[ultiple abscesses were found in the kidneys,

but the other organs did not present anything of special

interest.

A careful microscopical examination of suc/cessive sections

of the crura, pons, and medulla oblongata failed to detect any

secondary degeneration of the pyramidal tract. The bulbar

nuclei were healthy. The usual evidences of a transverse

myelitis in the lower dorsal and upper lumbar regions, with

ascending and descending degenerations, was discovered in

the spinal cord.

A case, evidently belonging to this group, has just been

reported by Dr. Hobson, of Croydon ;^ but I shall only refer

to it briefly, as the subject is still living, and the diagnosis is

consequently more or less conjectural. A lady, aged 40 years,

suffering from albuminuria, had, during a period extending

over twelve months, four successive attacks of partial aphasia,

with slight implication of the left hand in the third and of

the right hand in fourth attack. After the fourth attack,

when the patient came under Dr. Hobson's observation, there

was complete facial paralysis. The patient was unable to close

the eyes by a voluntary effort. "On the other hand, hlinhing

occurred, and, when amused, the face would be drawn up

into an expression of laughter, but never into a smile." The
tongue was paralysed, deglutition was difficult, and the j>ower

of speech and articulation was almost abolished, but the jaws

were clenched from spasm of the masseters. The clinical

picture presented by this case forcibly reminds us of the case

recorded by Magnus, although it is probable that in Hobson's

case a lesion exists in each hemisphere.

The cases which have just been descrilxjd are full of

theoretical and practical significance. They show, in the first

' ' The Britbh >T< dical Joam*!,' April 23, 18ft2, p. 613.
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placo, that speech, in ita objective or expressive aspect, consists

of highly sjKx^ial and complex movements, and that ataxic

aphasia is a want of power of effecting the combinations of

muscular contractions necessary for the production of complex

articulate sounds; or, in other words, that ataxic aphasia is

essentially paralytic in its nature. If that be so, it may be

asked why are not the general movements of articulation

paralysed ? The reply is, that as a rule they are paralysed,

inasmuch as upliosia is usually associated with some d^^ree

of oro-lingual hemijmralysis. The special movements of the

organs of articulation called into activity during speech are

organised in one hemisphere only, usually the left, while the

general movements are organise<l in both hemispheres. And
destruction of the centres of articulation in both hemispheres,

such as occurred in Dr. Barlow's case, gives rise not only to

aphasia but to complete anarthrio, along with difficulty of

deglutition and bilateral paralysis of the inferior branches of

the facial nerves.

It is worthy of note that in Dr. Barlow's case the |M\tient

made a gootl recovery from his first attack of hemiplegia

(right) and aphasia, although the autopsy showed that the

symptoms were caused by destruction of the cortical centre of

speech. The solution of this difficulty ap{)ears to be that

the special movements of articulation are not so exclusively

organised in one hemisphere in young people as in adult«;

and during youth the brain undergoes stnictuml changes

more readily than at a late {)eriod of life, so that a new

organisation is more rapidly developed in the former than in

the latter. Tlie recovery of speech in Dr. Barlow's case must

be supposeil to be due to a rapid development of new structural

(urrangements taking place in the oro-lingual cortical centre of

the right hemisphere, after the corresponding centre in the

left hemisphere had been destroyed. And when the centre in

the right hemisphere had become subsequently destroytHl, not

only the special movements of articulation con(*eme<I in speech,

but the general movements, were arrested, and the patient

suffered from anarthria, difficulty of deglutition, and partial

facial {mralysis.

PasMin^ «»v«'r tlw cascH in which t\\o l.>«ii.>it »».i« situated in
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the cortex, let us come to th(Me cases in which the lesion was

ituatod in the substance of the hemisphere. It is probable

ihat in one or two of the cases in which the lesion was situated

in the substance of the hemisphere the cortical centres were

also damaged; such, for instance, as the case reported by

Magnus, and the right hemisphere in Lupine's first observa-

ion. In the remaining cases, however, the lesions observed

were strictly limited to the substance of the hemispheres,

and the cortex was uninjured. In all these cases lesions

were found in the lenticular nuclei, either in one or in both

hemispheres.

The questions which naturally suggest themselves are, Is

the lenticular nucleus to be regarded as an indepeudent

centre for the regulation of the movements of articulation and

deglutition? Is it a ganglion of interruption, as Meynert

asserts, between the cortical centres and the nuclei in the

medulla ? or have the lesions been situated in such positions

that the direct conducting paths between the cortex and the

nuclei in the medulla oblongata and pons were injured ? The

first of these questions may be negatived at once, inasmuch as

no known anatomical or physiological fact can be adduced in

favour of the hypothesis which an afiSrmative answer would

imply. It is somewhat difficult to decide between the alterna-

tives presented by the two remaining questions. The theory

that the lenticular nucleus is a ganglion of interruption, and

that a lesion of it would interrupt the channels of communi-

cation between the cortex of the brain and the pons, medulla

oblongata, and spinal cord, was a few years ago generally

accepted as an established doctrine. But the anatomical

investigations of Wernicke render it very doubtful, to say

the least, whether the lenticular nucleus is possessed of

radiating fibres to connect it with the cerebral cortex ; and

pathological observation has proved that the nucleus may be

>mpletely destroyed without giving rise to hemiplegia or

rtoy other decided symptom.

The supposition that the direct conducting paths from the

cortex to the medulla and pons have been injured by the

lesions is not free from diflSculty, although it is the one we
arc inclined to adopt. It has been found by Charcot and

vol,. V. M
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Brissaud that secondary degeneration occurs in the fibres of

the knee of the internal capsule in cases of long standing

aphasia. And a case was reported by these observers in which,

along with extensive recent softening of one hemisphere, an

old focus of softening was found limited exactly to the knee of

the internal capsule (Fig. 5, d).

Fio. .*>.—(Charcot and Bbusavd). Rbcxmt Bormnxe or thb Fmvtai. Loas,

THS I^AND or Bnt, and Middle Tmibd or thb Lehtictlab Ncctxra.

—

d, old

focns of softeniBg occupying the knoc of the internal capsole; A, OkodatB

nucleus ; b, Optic thalamus ; o, Anterior, and K, Pogtaior dtfteion of the

internal capsule.

A streak of degeneration was observed in this case lying

between the internal and middle thirds of the cmsta. It may
be presumed, therefore, that the fibres which descend from tho

cortical centres of speech to join the nuclei in the medul

pass through the knee of the internal ca{^ule, and through the

crusta at the point of junction of its internal and middle thirds

;

and consequently Charcot pro})Osed to call this bundle of fibres

the gmieulaie fcueietUus. Now, in my second observation, a

streak of degeneration was actually observed in the cmsta,

occupying the position assigned to the geniculate fasciculus by

Charcot. Bat in my first observation (a much more typical

example of this affection than the second) and also in the

third case the most careful microscopical examination failed to
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detect any descending degeneration, although the time which

elapsed from the onset of the symptoms to the fatal termina-

tion was amply sufficient for a secondary degeneration to have

taken place. But in my second and third cases there was, in

addition to the bulbar symptoms, a slight degree of paralysis

of the right hand, accompanied by excess of the deep reflexes.

But notwithstanding this, no secondary descending degenera-

tion of cerebral origin was found in either case in the spinal

oord. It must, therefore, be admitted that in a cerebral lesion

eiUier slight ])araly8is of the muscles of the hand, with

excess of the deep reflexes, may occur in the absence of any

damage to the pyramidal tract or to the cortical centre, or that

it is possible for the pyramidal tract to be slightly, but more

or less permanently, damaged without being followed by a

recognisable descending degeneration. I incline to adopt

the latter supposition ; and if it be possible to have injury

of the fibres of the pyramidal tract which belong to the spinal

nuclei regulating the muscles of the hand without descending

degeneration, it must be equally possible for the fibres of the

geniculate fasciculus to be partially injured without giving

rise to a recognisable degeneration. This supposition is still

further strengthened by the three cases reported by Binswanger,*

in which lesions in the motor area of the cerebral hemispheres

were discovered at the autopsies, while the patients during life

suffered for some months from paralytic symptoms, and yet

there were no secondary degenerations of the pyramidal tracts.

In my second and third cases the lesions were of very limited

extent, and all of them were situated opposite and close to the

knee of the internal capsule, while in my first case the fibres

of the internal capsule, those of the knee included, in each

hemisphere could hardly help being compressed by the dis-

tended cystic cavities which replaced the lenticular nuclei.

But in Lepine's second observation the lesions were situated

in the posterior and external parts of each lenticular nucleus,

and consequently away from the knee of the internal capsule.

It must, however, be remembered that the spot of discernible

softening never represents the whole of the diseased area in

the cerebrum, but that an inflammatory condition may spread

» ' AirhiT fflr Piych.,' Bd. zL p. 727.

M 2
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for a variable and often very considerable distance beyond the

diseased focus. It is, therefore, quite possible that the Bhrea

of the knee might have been injured in both hemispheres in

lupine's second case. It is very probable that the cortical

centres were injured in the right hemisphere in Lepine's first

observation, while the knee of the internal capsule could readily

be damaged in the left hemisphere. In the case reported by

Magnus the cortical centres of the right hemisphere were

injured, and the centres in both hemispheres were probably

damaged in the case described by Eisenlohr. The lesions

found in the case reported by Kirchhoff demand separate

notice. The right sylvian artery was occluded, and the

external third of the lenticular nucleus, the clanstrum,

external capsule, and island of Reil were softened, the soften-

ing being probably the result of the embolic closure of

the artery. But the seizure which corresponded with the

closure of the artery only took place ten days before death,

and the bulbar symptoms were in existence for six months

previously. It seems clear, therefore, that the lesion in the

caudate nucleus was the cause, the indirect cause at least, of

the bulbar symptoms. It is expressly mentioned that the

portion of the internal capsule subjacent to the lesion in the

corpus striatum was grey and translucent, and certainly the

knee of the capsule would be subjacent to some part of the

posterior two-thirds of the caudate nucleus, the portion said to

have been softened. The bulbar symptoms would, therefon*.

in this case, be directly caused by the secondary implication

of the internal capsule.

But if the affection of speech present in my third case, for

example, were caused by damage to the fibres of the pyramidal

tract which connect the cortical centre with the nuclei of

articulation in the medulla, it may be asked why it is that the

dysarthria was not associated with aphasia. The reply is that

the two symptoms were associated for a time, but the aphasia

was only temiK)rarily present. In the first cerebral attack from

which this patient suffered the symptoms were very transitory

,

but some degree of aphasia was present for a few hours. The

seoond cerebml attack was attended by prolonged unconscious*

ness, but for some time after be regained consciousness the
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patient, to use his own words, conld only " speak in broken

Bentences.** But why did the aphasia disappear some weeks

after the second attack, while the dysarthria remained more or

loss permanently ? The assumption that the right cortical

••ontre had become educated for speech which we made in

reference to Dr. Barlow's case is not fully adequate to explain

tlie rapid disappearance of aphasia which takes place in all

those cases where the lesion is situateil in the basal ganglia.

The most plausible explanation of such cases is that proposed

by Dr. Broadbent. He suggested that when the usual channel

of communication between the centre of speech in the left

hemisphere is interrupted, the impulses from the centre make
their way through the fibres of the corpus callosum to the cor-

responding centre in the right hemisphere, and down through

the fibres of the right pyramidal tract to the nuclei in the

medulla, the nuclei of the two sides being connected by com-

missural fibres, through which the impulses make their way.

In Fig. 6, for instance, let C and 3' 3' represent the centre and

usual conducting path of speech. The conducting path joins V,

the nucleus of articulation in the opposite half of the medulla,

and the impulses are conveyed through the commissural fibres c"

to V, the nucleus of articulation in the medulla, on the same

side as the centre. If the centre C is completely destroyed

»

then the aphasia must either be permanent, or the centre C of

the opposite hemisphere must undergo structural development.

In adults the aphasia, after complete destruction of the centre,

is, as a rule, more or less permanent, but, as we have seen, a new
organisation is more readily developed in young people. But

when the usual conducting path 3' 3' is ruptured in any part of

its course, the centre C is only temporarily cut oflf from the

nuclei in the medulla. The impulses from C make their way
through the dotted line c to the opposite cortex C, and through

the dotted line 33 to the nucleus V, and thence through

the dotted c" to the nucleus V.

In my third case, a somewhat exceptional symptom was

observed. I allude to the fact that, although the paralysis of

the right side of the face was of cerebral origin, yet the upper

branches of the facial nerve, which usually escape under such

circumstances, were partially paralysed. It has been observed
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fur a long timo that in cases of hemiplegia some of tin- iiius«-l«*s

on the affected sida are but little or not at all jiaralyHeil ; but it

was first {Kjiuted out by Dr. Broadbent, that the moscles which

Fio. 6.

C C, cortex of right and loft cerebral

bemiapherea reapeetiTeljr ; 1, S, 8,

4, 5, 6, flbn>8 of the pyramidal tiaol

uniling c, the coitex of tbe right

bemiBpherr, and r*, e'r, »', o', tT, t,

tbe reapeetiTe nndei of tbe internal

ructu8.and theextemalreetoaBOMka
of the cje, the maacleaoTartiealBtiaD

and TocaliatioD. tboao of the upper
extremity, the donal moHiea, and
Ummo ofthe loKer extremity, all oftbe

Itrfteide: 1', 2', 8*. 4', 5', 6*. iibraa of
tbo pyramidal tract, eonneethig the

cortex of the left hemfapbaw with

r, «r, r, a, d, /, tbe nerve Mieki «f

tbe right side oom-^Moding to thoae

already euomeratcd on the left ride

:

e, e, fibrea of the ootpoa nallnemn,

uniting identi<»l regko* of the two
hemiBpherrs ; 0', commiewcal flbteap

connecting the nndeoa of the in-

ternal reotna moido of one eye with

that of the external reetat mnw)l«

of tbe oppraito eye ; e", thoae oob-

nccting the nerre noeki of fte

mneclea of vooaliiation and aitiedft-

iion of tbe two aidea ; e"*, thoee ew>
nectiug tbe nonre nndei of tbe

moaolca of the tnmk ; e*. thoee eun-

neeting the nerve noelei of the poa>

leriorexttvmity of one ride with the

antatkr extremity of the opporile

ride. Tbe arrowa indicate tbe

direction of coudoetion.

I mm^m; are ihohu which are associated in their actions with tlie

corresponding mtiscles of the opposite side. Dr. Broadbcnt

further conjectured that the moscles which are associated with

the corresponding muscles of the opposite side in their action

are innervated from both cerebral hemispheres, so that sere-

ranee of the connection between the spinal nuclei of the

muscles of one side and the cortex of the opposite hemisphere

leaves the connection with the cortex of the hemisphwe on

the same side still intact. In Fig. 6, for instance, (f nfte-
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sents the spinal nuclei of the interoostal muscles, and when

the conducting path 5 5 is ruptured, impulses will still reach the

nucleus d from the cortex C of the same side through 5' 5' d

and C". Dr. Broadbent very happily named this principle

" the bilateral association of the nerve nuclei of muscles bi«

laterally associated in their actions," and the association is

supposed to be effected by means of commissural fibres

between the nerve nuclei in the spinal cord and the medulla

oblongata. In facial paralysis of central origin the special

and unilateral function of winking is abolished, while the

general and bilaterally associated functions of raising the

eyebrows and closing the eyelids are retained on both sides.

In my third case, however, there was distinct paresis of the

orbicular of the eye on the affected side, which was so marked

at one time as to have prevented closure of the eye by volun-

tary effort It must, therefore, be assumed that in this case

the commissural fibres in the medulla, between the nuclei of

the upper facial branches, were deficient But in the case

recorded by Kirchhoff, both eyelids appeared to have been

somewhat enfeebled, and there was distinct paralysis of the

inferior branches of the facial and twelfth nerves on both

sides, while the lesion was a unilateral one. A bilateral

paralysis of the muscles of the face and tongue from a lesion

in one hemisphere was still more markedly present in the case

recorded by Magnus. It must be assumed that in these cases,

not only the special, but the general facial and lingual move-

ments were regulated exclusively from one hemisphere ; and,

curiously, in both cases the organisation was localised in the

right hemisphere, contrary to what occurs with regard to the

special movements concerned in speech, which are usually

organised in the left hemisphere. In Dr. Hobson's case the

upper and lower branches of the facial nerves were paralysed

on both sides, but a lesion probably existed in each hemi-

sphere.

As regards diagnosis, labio-glosso-pharyngeal paralysis of

cerebral origin is likely to be mistaken for the progressive

form of the disease. The chief points of distinction between

them are that the progressive form begins insidiously and

advances slowly and gradually, the affected muscles undergo



168 LABIO-GLOSSO-PHARYNGEAL

atrophy, and reflex excitability is abolished in the tongue,

palate and pharynx at a comparatively early period of the

disease, while in the cerebral disease the symptoms supervene

more or less suddenly, and are ushered in, as a rule, by one

or more apoplectiform attacks, often followed by aphasia

and some degree of paralysis of one or both upper extremities,

the reflexes of the palate, tongue, and pharynx are not

abolished, although they were greatly diminished in the

cases observed by me, and the paralysed muscles do not

undergo atrophy.

Bulbar paralysis of cerebral origin may also be simulate<l

by local disease, such as thrombosis, embolism, or haemorrhage

in the medulla. But in local disease the symptoms are usually

more pronounced on one side than on the other, while in the

more decided cases of the affection caused by cerebral disease

the paralysis is symmetrically distributed on both sides.

Local disease in the medulla may also give rise to polyuria,

or diabetes mellitus, great disturbance of respiration and cir-

culation, or alternate hemianaesthesia, as in the cases described

by Gowers* and Senator,' the latter symptoms never being

present in the cerebral variety. In local disease of the

medulla the paralysed muscles often undergo atrophy an<l

manifest the " reaction of degeneration," while in the cerebral

variety the muscles do not undergo atrophy, and their electrical

reactions remain normal.

A case related in Virchow's * Archives '
* shows that a peri-

pheral lesion of some of the cranial nerves may give rise to

symptoms like those of bulbar paralysis. A man, aged 19

years, suffering from leucocytha^mia, developed in the course

of a few days, and some weeks before death, paralysis of all

the branches of both facial nerves, with complete loss of

faradic irritability and the reaction of degeneration in the

facial muscles, and a high degree of paralysis of the tongue,

soft palate, and pharynx, causing serious difficulty of articula-

tion and deglutition. There was temporary diminution of

' IlhiatnaionsoftheDiaeMMorUMPMiaVuoUL •BBi[n,*Vol.n.,18M,p.476.
* " Aimpleotbcbo BulbirfMuralyn mit weohaelitindiger EmpAndna^gMimva^.

Von Prof. H. 8«oator." • Archiv flir riiTohiatnc^' Bd. zi. 8. 718, 1881.

» 8c« ' Arrhiy fHr IVvrhiafrio,' Bhu.I ii. 8. 45, 1878.
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sensibility in tho territories of both facial nerres, and loss of

taste. At the autopsy haemorrhages were found in the sheaths

and textures of the facial, hypoglossal, pneumogastric, glosso-

pharyngeal, and lingual nerres on both sides, accompanied by

a high degree of degeneration of the substance of the nerves.

Such a case, however, is not likely to be mistaken for the

cerebral affection just described.



THE TREATMENT OF EPILEPSY BY LIGATURE OF
THE VERTEBRAL ARTERIES.

BT WILLIAM ALEXANDER, M.D., F.R.C.8.,

Vititing Surgeon to the Liverpool Worlthouee HoepUaL

On November 19th, 1881, 1 published in the ' Medical Times

and Gazette ' three cases of epilepsy where ligature of the left

vertebral artery was followed by a cessation of the epileptic

fits. The first case has made a voyage to Calcutta and back.

He is now engaged in a permanent situation in Liverpool, and

up to the present time has had no relapse. The idiot boy is

still in the epileptic ward and constantly under observation,

and Williams is in hospital with a swollen limb ; neither of

these two have had any fits. I think we may take it for

granted that the collateral circulaticm has been established tf»

tlieae cases during the ten months that have elapsed since the

operation, and that the cure promises to be permanent.

In my paper published in the same journal on March 11th,

1882, I reported five cases in detail. Nicholas M., the slob-

bering, howling idiot, has had up to May 31st only one fit

since last seen. He has had two fits altogether since the

second operation, which was performed on December 28Ul.

This child has not a comfortable home. He lives in a very

neglected sUite, and in consequence I should not have been

surprised had a complete relapse taken place. It is satis&otory

to note that the improvement has persisteil in spite of sur>

rounding circumstances, "bly second case, Margaret 0*D^ was

sent back to Dingle Mount, as she has no home to go to.

Dr. Irvine informed me a short time ago, that about the end of

March she got into a terrible temper with some of the other

epileptics, and had some kind of fits. Since that time she has

been free. The right vertebral was tied on December Slst.
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During the year 1881, and previous to ligature she had on an

average twenty-four fits each month. Two or three fits of some

kind after a paroxysm of anger in five months is surely a

wonderful improvement. Only one artery was tied, so that

should a relapee take place, the resources of surgery are not

yet exhausted.

Cass 3.—Greorge H. cannot be found. Mr. Maguire, the

superintendent of relief, has caused inquiries to be made for

him, but without any effect. He promised to come back and

re|K)rt himself, and to return to hospital if the fits recurred. I

think we have much reason to take for granted that the fits

are not incapacitating him from work at least, or he would

have turned up again.

Case 4.—Mary S. is still at Dingle Mount. She had some

fits before going there, and it wns proposed to tie the opposite

vertebral. This she declined, because she thought the fits were

leaving her. Dr. Irvine wanted her to come back, but she likes

the Epileptic Home so much that she would prefer to have a

valid excuse for remaining there all her days. I do not think

much improvement has resulted in this case by the ligature of

a single vessel.

Case 5.—The imbecile girl upon whom I operated on Feb-

ruary 2nd had her fits reduced from 48 "6 per month, the

average of the previous year, to an average of 11 per month

since the operation. Even these are very mucn lighter. On
May 2nd I tied the left vertebral artery. During the re-

mainder of the month she has had three regular epileptic fits

and several attacks of epileptiform twitchings. Her mental

condition has improved to some extent, but as the imbecility

has continued for ten years, and was the result of a fall, it is

not likely to be benefited much by the diminution or cessa-

tion of the epilepsy. She can, however, now walk about the

ward between two attendants, and astonishes them by the apt

remarks she makes. These remarks cannot be elicited by

questioning. She will sometimes reply to the nurse and talk

with the other patients, but to questions of the medical staff

she only replies by a stony stare and complete silence. This

case can only show the effects of ligature on the most hopeless

of all patients.
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I will now publish in detail a few more cases.

Cask 1.—Mary S. B., set. 24, a married woman whose hus-

band and only child are alive and well, came into the Liver-

pool Workhouse on November 26, 1881, with the object of

getting rid of her fits, and of getting a severe bom treated

which she had received in her last fit. About twelve months

ago her menses stopped, and soon after the fits began. She

had a good deal of medicine from her medical attendant, but

no benefit seemed to result from her taking it. Sometimes

she had as many as four or five fits in a day, some of which

were slight, and others more severe and prolonged. Previous

to December 20th her fits were not recorded. On that date I

saw her in a severe one, and told the nurse to obtain a record

of her previous history and to report daily the number of fits.

During the next four days she had twelve fits, and altogether,

from December 20th to January 18th, she had thirty-cme fits.

On the last-mentioned date the right vertebral artery was tied.

The wound healed without anything occurring worthy of

notice, but the fits still occurred, though in slightly diminished

number and severity. Fourteen occurred from January 18th

to February 2nd. On that date the left vertebral artery was

also tied. This artery was of large size, and the one previously

tied was small, which may account for the slight efiect of lig»-

turd on the previous occasion. On February 8th she had a
very slight fit, and on the 12th she had a severe one, followed

by two minor ones on the same day. During the severe one

she hurt her right bursal patella, which became aootely

inflamed and suppurated. On February 18th she had a slight

fit, and on the 20th another. From that up to March 16th

she had seven fits. Her menstruation is now regular and
comfortable.

As the efiect of ligature of the vertebrals was not so ^feotnal

as I wished, and as there was evidently some external irritati<m

exciting the cord to increased action, I determined to find out

what this was. The connection of the onset of the fits with

menstrual derangement cansed me to examine the uterine

organs. She had not complained of any uterine or ovarian

symptoms, yet an examination discovered a distinct retrover-

sion of the uterus. The instrumental treatment of pesMries
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would probably have increased the irritation, and could not

have been tolerated. Fortunately my operation for retroversion

by shortening of the round ligaments' was especially applicable

to this case. This operation was performed on March 16th, and

was perfectly successful in bringing the uterus into the normal

position and in keeping it there. No inconvenience was

suffered during the healing of the wound, and the temperature

of the patient never rose above 98 '4**. On April 10th she was

discharged, having had five very slight fits since the operation.

She had improved physically so much, and her state of mind

was also so much improved, that I had no hesitation in telling

her that her fits would gradually diminish. I saw her on

June 20th. She called to tell me that she feels perfectly well

and^ has had no fits since she left hospital. The uterus was in

the position in which I placed it. She is to come to see me
every month for some time.

Case 2.—Anne G., aet 18, single, a respectable quiet girl,

was admitted into hospital in December last, suffering from

epilepsy. About five years ago her father was killed, and

when she heard the sad news she fell down in a fit. For four

months she had no more, when two or three occurred. In

about three months another recurrence took place. The

interval gradually lessened until just before admission scarcely

a week ever intervened without an attack. Latterly, in addi-

tion to characteristic epileptic attacks, she has had daily

attacks of petit mal. She knows when these attacks occur,

and is never unconscious. They consist in a tremulousness

and loss of power both in the arms and legs, so that anything

held in the hands at the time drops out of them, and occa-

sionally the patient falls to the ground when the attack is

more severe than usual. In general she only staggers, and

can manage to sit down or lie down. Immediately after the

attacks of petit mal she goes about her work as usuaL

On February 15th both vertebral arteries were tied. She

slept well during the afternoon of the day succeeding the

operation, and her temperature in the evening was only 99^

At twd" o'clock next morning she felt rather thirsty, and her

temperature then was 100*2°. This was the highest tempera-

• B^ « Medical Times Mid Giuette' of April Ist, 1882.
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tare reached, and the only time when it was reached. On
February 20th she had a few jerks of the petit mal. On Feb-

ruary 27th she had them again, and she was then ordered

moderate doses of ergot and liquor arsenicalis. On March 1st

the wound was quite healed. On March 6th she had an attack

of petit mal, and slight attacks on six occasions up to

March 26th. On that date she had a slight fit. On the 29th

she was discharged to our convalescent home at Maghull.

The following is the report of the nurse in charge there :

—

June 6th.—"The epileptic upon whom I am requested to

report has had only two fits since she came under my charge,

one on the 3rd of April and the other on the 20th of May.

Occasionally she takes a shake, when she will drop anythin<;

she is holding, and if standing she will sometimes faUL 1

believe she intends going home soon."

Case 3.—Lydia F., 25 years of age, single charwoman.

Admitted to hospital on February 17th, 1882.

Family History.—Father died from the effects of a fall,

mother from a fit of apoplexy. Two sisters died of convulsions,

whilst four sisters and one brother are alive and healthy.

Patient states that she has taken fits since she was 13 years

of age. She had a child when she was 17 years of age. It

died of convulsions a month after its birth. Since the age

of 13 her fits have been almost of daily occurrence.

On Febniary 19th she had a severe fit in the night, and

up to ]\farch 23rd, when both vertebral arteries were tied, she

had sixteen fits, all of which are reported by the nurse as

severe ones. Her temperature on the evening after operation

was 100*1^ ; next morning it was 99", and next evening 99*6^.

Afterwards the highest temperature recorded was 98*8°. On
February 30th the left pupil was markedly contracted, and

she complained of deafness and of singing in the left ear.

Next day she complained of pains in her left shoulder. The

pain in her left shoulder disappeared by the 17th of April,

but the singing in her left ear, the deafness and the contracted

pupil continued. The left eyelid also was noticed to droop

slightly. She was discharged at her own request cA April

28th, without having had a single fit since the operation. 1

saw her again about the middle of May, when she called to
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toll me that she was about to take a situation at Preston as a

•l-iiiestio servant. The buzzing of the left car has ceased, but

<< >me deafness still remains on that side, the left pupil is still

contracted, and the eyelid droops. She is now in excellent

health, and has promised to let me know, from time to time,

whether a relapse has occurred. She is a stout, florid girl,

whoso education has been sadly neglected, but whose mental

powers are otherwise good.

Case 4.—Alice Green, let. 18 years, single, of no occupa-

tion, was admitted to the surgical wards on January 23rd,

1882. Her father and mother are both living, but the one

suffers from a " btid leg," and the other from a " bad liver." She
has had three brothers and three sisters dead, one of whom
died from consumption, another from bronchitis. The cause

of death in the others she does not know. She has six

brothers and four sisters living and healthy. The patient has

suffered from hip disease since she was six years old. No
abscesses have yet formed, and the patient can still walk

about, except on certain occasions when severe exacerbations

of pain compel her to go to bed. Six months ago, when she

was scrubbing a floor, she took a fit. Her mother took her to

a doctor, who prescribed some medicines, which failed to have

any effect upon the fits. Sometimes she has as many as four

fits in the day, and she may have no fits for a week. From
lier admission to hospital, until the time of operation, she has

had on an average a fit every other day. They are generally

severe, and are followed by stupor for several hours. They are

ushered in by mental excitement and extreme irritability,

which has, of late, generally produced a quarrel with some
neighbouring patient The pains in her hip are severe during

the premonitory stage of her fits. Her menstraal functions

are apparently regular. My opinion of the effect of ligature

on this case was that it would not be very beneficial. How-
ever, at the earnest request of the patient I tied both vessels

on the same day, February 15th, 1882. Her temperature

followed the same course as in the case of Lydia F. On the

19th the pupil of the right eye was observed to be contracted,

and that of the right eye rather dilated. All went well up to

the 27th, when she had a fit of hysteria. Next day she had a
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yery bad temper, and on March 6th she had her first epileptic

fit since the operation, characterised by the nurse as a fery

slight one. On March 16th she had to be sent to a small

ward by herself, for using bad language. She had two fits

during March, and three during May, one of which is again

described by the nurse as a hysterical one. On June Ist she

had another slight fit in the evening. The patient is still in

hospital undergoing treatment by rest for the hip disease, so

that a full opportunity will be given of ascertaining the per-

manence of the efiects of the operation. She is now in a most

miserably despondent condition on account of her hip, and I

am not very hopeful of a complete cure of her fits.

Case 5.—Anne C, aet. 25, admitted to hospital on March

2nd, 1882, from Dingle Mount Epileptic Establishment

Dr. Irvine, the medical officer to that Institution, has

kindly supplied me with the following table of her fits during

the time she was there

—
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home to her friends on May 27th, having promised to see me
« iiice a month and report progress. The reason of my send-

iiig her out of hospital so soon will be explained in my
remarks.

Case U.—Elizabeth B., aet 15, admitted to hospital April

3rd, 1882, sufl'ering from fits.

Father and mother both alive and healthy, and so are the

other three children of the family. When she was fifteen

months old she had a severe fit during diflScult dentition.

She had no more till she was about seven years of age, but,

rom that until the time of her admission into hospital, they

liave continued constantly.

I have had her under treatment for the last three years,

and have given her as much as three drachms of bromide in

the day, without producing any permanent effect upon the

tits. Just before admission to hospital, the attacks were

frequent and severe, and but for the hope of benefit by opera-

tion, they would have been compelled to get her into some

Home. Lately she had twenty-four fits in a day. Her

menstrual functions were regular during the past two years.

^Vhen I first took charge of the case, the menses began, and

by perseverance in the bromide at that time a cessation

occurred for nearly three months. Since that time there has

been no prolonged cessation.

Both vertebral arteries were tied on April 5th. Her tem-

perature went up to 100 for the first three evenings, when it

came down to normal and continued so. During the pyrexia

some thirst was experienced. On April 15th and 16th she

had two very slight fits, which the nurse could hardly describe

as epUeptic. She was " out of them " tis soon as the nurse

got beside her, and quite conscious. On April 24th the

wounds had healed, and the patient was taken home by her

mother. She has been under my observation ever since. I

saw her on June 20th. She luis had no fits since she came
home ; her health is goo<l, her time is spent in knitting, look-

ing after the other children, and in doing other light work.

Her menstruation, which was delayed for a fortnight, probably

through the operation, has returned a fortnight ago without

;iny disturbance.

VOL. V. H
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Case 7.—Sarah A., aet. 12, admitted to hospital February

22nd, 1882. Her family history is good, and the other mem-
bers of the family strong and healthy.

Five years ago the fits began without any apparent canse.

She had three that day. They continued intermittently until

three years ago. She then passed through an attack of scarl*

fever, and after that the fits increased in frequency. Latterh

she has had as many as fourteen in one night Until the last

three months she could tell when she was going to have them,

but now they come without warning, and except for the feeling

of prostration, she does not know she has had a fit Her

memory is failing, her speech is limited to monosyllable, her

countenance is stupid-looking and " puffy." An examination

of the urine revealed nothing the matter there.

She had two fits the evening she was brought in, two ne.\

day, four next day, five next day, five next day, two next

day, four next day, and five on April 28th.

On March Ist she had the right vertebral artery tied. On
March 3rd she had three fits, and afterwards they occurrfnl

without any apparent abatement The wound healed without

anything calling for comment On March 11th the attacks

became reduced to two daily insteml of four. On March 18th

she was sent to our Children's Convalescent Home at Mag-
hull, where she stayed till March 25th. During her stay

there the average of four fits daily was again reached. Her

stupidity is appreciably lessened.

On March 29th the left vertebral artery was ti^. She had

two fits during the night subsequent to the operation. The
wound trouble was unimportant, and may be dismissed. On
March 30th she had two fits, and on March 31st she had

two fits. The case was a most stubborn one, and I almost

despaired of improvement when I heard that they had oome

on so rapidly after the second operation.

At the time of writing, June 5th, the improvement has

l)een very decided. Since the 1 9th of May she has only had

five fits, and these not very severe. Previous to that date the

improvement began by her passing whole days without any

fits, and in her often having one slight fit in the day. Then
a day would come in which fi>nr or five fits occurred. On
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May 11th an ioe-bug was applied to the spine, and has been

xetained there ever since.

Case 8.—Mary McG., set 11, was admittod to hospitiil on

March 7th, 1882. Her father died suddenly ; her mother is

living and strong. Has had a brother who died of scarlet

fever, and four sisters who are all living and well.

Four years ago this child was at play when she took a fit.

[ t lasted some time, the mother says a quarter of an hour, and
she has had them ever since. General health good, appetite

normal, urine free from albumen.

From February 11th until March Ist, when the right

vertebral artery was tied, she had nineteen fits. Her tempera-

ture that evening went up to 103^ 8', pulse 116, resp. 54. She
suffered from headache, and evaporating lotions were applied

< her forehead. On March 2nd her morning temperature was
.'8' 8'. In the evening it was 99''. On March 9th her tempera-

ture again rose to 102", and she had a fit. Next day the

temperature was normal, and she had no more fits till the 13th.

On that date she had one fit.

On March loth the right side of her face was swollen, and

her right eyelid pale and puffy. Her urine was examined

:

sp. gr. 1011, no albumen. On March 18th, as she had no more

fits, she was sent to 3Iaghull.

Immediately she went out there the fits recommenced, and

she had three or four daily up to April 8th. From April 8th

up to April loth she had no more. On April 18th she had

one, and from that up to April 26th she had seven. On April

26th the left vertebral artery was tied. The highest tem-

perature was registered on April 27th, and reached 101. On
May 7th she had two fits. On May 9th an ice-bag was applied

to her spine. Since that time up to the present, June 5th, she

has had three fits. The mental condition of both these patients

has much improved.

Case 9.—Joseph L., set. 23, was admitted to Liverpool

Workhouse Hospital on September 11th, 1873 (epileptic ward)

where, in spite of constant large doses of bromide of potassium

daily, he has had, on an average, thirty fits per month. In

Tanuary, 1882, he had thirty-eight fits ; in February, thirty-

>>i\o : and up to March 29th, thirty-five.

N 2
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His mother is alive and healthy. His father is dead. 1I<

has had the fitfi since he was five years of age, brought on, it

is alleged, by a fright.

On March 2i>th both vertebral arteries were tied. His tem-

perature went up to 101° 2' on the 30th, and varied from 99*

to 101° up to the 7th of 3Iay, when it resumed the normal con-

dition. His tongue was rather dirty, and there was a good deal

of gastric disturbance. During the evening of the 30th he had

a fit, and during the month of April he had twenty fits ; during

May he had fifteen fits, and up to June 6th only one fit On
May 6th an ice-bag was ordered to the spine, and was continued

up to the 27th. He is now in fair health, and has lost to a con-

siderable extent the stupid look that he formerly had.

Case 10.—Thomas H., eet. 23, had a fit when he was 14 years

of age, brought on by a fall. A depressed scar at the back <

his head showed where the injury was received. The wound

is not much afrecte<l, but he is liable to sudden outbursts of

anger. His mother died of bronchitis, and his father from
" drink." He has a brother and one sister in good health. On
July 13th, 1881, he had the left vertebral artery tied. All

went on well, and the wound was healed by July 23rd. On
July 16th he had a fit, again on the 17th and 19th, and

no more up to July 28th. At this time I considered the case a
failure, because some Jits occurred after o|)eration, and tied the

right internal carotid on July 27th, thinking that the cause

was perhaps more cerebral than medullary in its location. All

went on well with the wound. On July 28th he had some

twitching without loss of consciousness, and on August 1st.

2nd, 3rd, 4th, 5th, 10th and 13th he hod each day a regular fit.

During the remainder of August he had four fits. During
September he had five fits, and up to October 8th he had two

slight ones. He was now sent back to the epileptic ward,

and during the rest of October he hod only one. Up to the

16th of November he had only another fit Since that time

his average number of fits per month was twelve. Daring the

previous year the average number of his fits jicr month was
twenty. I would probably have tied the opjxMite yertebral

artery l)eforc this (as the patient was quite willing), but Uiat

the fits have become much mlMor in charaotr>r The patient
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li ii must u.sefol person in the epileptic ward ; his outbursts

of auger are leaving him, and he is so much improved in all

resj)ects that I am inclined to let him alone for a year, to see

how far time will finish the cure. He has had no me'licine

for the last six months.

Case 11.—Peter McDonough, eet 22, has had epileptic

attacks since he was 11 years of age, brought on by his father

beating him. He does not know when the fits are coming on.

They are very severe, ami j-ioduce much stujwr and debility

afterwards. His average number of fits for the past year were

fifteen per month, and during last August, 1881, ho had

nineteen.

On August 31st the left vertebral artery was tied as well as

the left common carotid. His temperature went up to 103^ 8',

and his tongue was dirty on September Ist. Temperature

normal September 2nd. On that date the left pupil was con-

tracted. On the 3nl the wound was dressed, and looked clean

and healthy. On September 10th the fits recurred, and during

the month he had six fits. During October he had eight fits.

He was then sent to the epileptic ward. During November he

had only two fits, and up to December 20th he had two more.

In the last one he was found lying on his face suffocated with

a bitten tongue. The night watchman who goes about amongst

the betls did not hear anything unusual until he saw him lying

on his face. On turning him over he was dead. A post-mortem

examination showed that the ligatured arteries were occluded

;

the brain and cord were healthy, and so were all the other

organs except the kidneys, which were large and white. This

was a surprise, as no signs of Morbus Brightii ever appeared,

nor was the disease at all suspected. The lungs and tongue

showed the ordinary signs of death from suffocation.

Case 12.—William Foran, a)t. 26. Has had fits since child-

hood. No cause can be alleged except dentition. He does

not know when they are coming on. They are ushered in by

screaming and spasmodic twitehings of the muscles. He is

sometimes very violent, and even maniacal after they pass off,

but generally he falls asleep. His father and mother are dead

(drink). He has one brother living and healthy. His average

number of fits are ten per month.
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On August 17tb, 1881, the left vertebral artery was tieil.

He had no fits till August 24th, and had only two during that

month. During September he had four fits. During October

he had seven fits ; November, twelve ; and December, seven. On
January 11th the right vertebral artery was tied. On the 16ti»

he had his first fit, and during the remainder of the month he

had throe other fits. His mental condition hod much improved,

aud the maniacal attacks had completely disappeared. During

February he had three fits. He was then sent back to the

epileptic ward where, during Man^h, he had ten fits. Daring

April he has had eight, and during May six. His fits are

much milder, and are not followed by any mania. Many <

the fits are really hysterical ones. They are, however, so int<r-

mixed with true epileptic attacks that it is difficult to say in

what proportions, especially as we have to depend on the infor-

mation of mere non-professional witnesses.

Case 13.—Charles Hutchfield, tet 29, single. Has been

the subject of fits since he was 13 years of age. He was then

learning to be a wheel turner. The attacks average sixteen

l>er month, and are ushered in by a peculiar twitching in th^

right hand and arm. The limb is flexed at the fingers, wri-

and elbow to such an extent as to render it useless. He can

undo the flexures voluntarily to a slight extent, but he cannot

grasp anything with the hand owing to the ataxic movements

of the muscles. Through long disuse the limb is somewhat

rigidly fixed in its position.

On January 25th, 1882, the right vertebral artery was tietl.

He had a fit during the evening of the day of operation. On

the 26th his temperature went up to 103^, next day it was

100° 2', and next day it was normal. His second fit occurred on

February Ist, and successive ones were noticed on Febniar

5th and February 7th. On February 8th the left vertebral

artery was tied. The temperature ranged from 1(M>' to 102'

during the first three days.

On Febniary 9tb, to my surprise, the patient called my
attention to the great improvement in the paralysis and stiff-

ness of the right hand. Ho cannot say whether the improve-

ment set in before the second operation or not, but I am
inclined to think from the great change noticed to-day that it
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could scarcely have taken place since the second operation,

lie can now move all his joints in a regular way, and pick up
a pin. On February 18th he had the first fit since the second

operation. He had two more fits during the remainder of

February. During March he had seven fits ; during April, ten

fits ; during May he has had six fits. The fits are, however,

much lighter. Uis mental condition has improved, and the

power of the right arm is almost normal.

I lost a little idiot girl through septic pleurisy after the

operation. She was a hopeless idiot, who tore off the dressings

and opened up the wound with her fingers during the momen-
tar)' absence of the nurse on two occasions. It is the only

death from the effects of the operation that has occurred

amongst my operations for epilepsy at the Liverpool Work-

house.

I have five more cases at the Liverpool Workhouse whom
I have operated on, but too recently for me to say more than

that they promise well, and are out of danger.

On nine other cases I have operated in conjunction with

Dr. MacDonnel. They are all under his observation, and will,

no doubt, be published by him when the results are so tested

by time as to become valuable.

Bemarka.—I have little to add to my former papers as to the

mode of performance of the operation. A linear incision com-

mencing opposite the lower end and on the outer side of the

external jugular vein, and about an inch above the clavicle, is

carried upwards for three inches along the external border of

the sternal mastoid. The layers of fascia are cut through, to

the same extent, until the fatty tissue over the anterior scale-

nus is reached. With the finger the sulcus between the

anterior scalenus and the longus colli can be opened up, and

the sixth cervical vertebra reached by judicious teasing with a

strong blunt probe or director. The artery will be generally

easily found, provided no veins are injured. If the vessel is

not found there, it will be found running up to the inner

side. The stemo-mastoid and the external and internal jugular

veins should be well protected and retracted by good retractors

during the operation. I generally use the spray during the

operation, but I am often compelled to stop it for a little if the
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wound is deep ur the artery di£Bcalt to find. I insert a drain-

age tube with a phalange outside like that of a tracheotomy

tube before the wound is closed, then stitch up the wound, and

lay over it a sponge that has been steeped in carbolic acid for

twenty-four hours. Over this a dressing of gauze is laid that

covers the neck and shoulders. This is retained in position

by an elastic bandage. The sponge exercises pressure upon

the sides of the deep wound and promotes drainage. The
dressing is not changed for three days, when a piece of oiled

Hut and cotton wool is substituted for the more expensiTe

dressing. No bhxxl is lost during the performance of the

operation if it is performed deliberately and skilfully. The
danger to life is very small.

The Utility of tJie Operation.—In the twenty-one cases here

alluded to, three have been quite well for nearly a year. Nine
others have been so free from fits, and for such a space of tim>

that it may be said a cure has resulted, or is likely to result .

and eight have improved in so many respects, or are improv-

ing so steadily, that the operation would be justifiable were

no better results ever obtained. The case of the one who
died in a fit two months after his discharge from hospital, was

an accident such as occasionally occurs in all epileptic esta-

blishments. The state of his kidneys was rather surprising,

and has caused me to examine the urine in all cases before

operating. The diminution of the fits after operation, makes

me doubt whether the renal disease had any influence on their

production.

I now think that ligature of the vertebral arteries ought to

take its place as a recognised operation for the cure of epilepsy

when other means, such as the removal of peripheral causes v\

irritation and the soothing of irritated nerve centres by drugs,

have failed.

The surgical diflieulties of the operation can easily be 0T«^

come by practice. My method of operation does not involTe

any important structures. The danger to the patient's life is

very small, and should the operation fail to relieve the fits, the

patient is in no respect worse off than before. No instanoe of

any deformity or disability on the part of the patient has, as

yet, been noticed by me or reported to me by any one.
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To afford reasonable hopes of snooees, the epilepsy must not

be allowed to become too chronic. It should, therefore, be

|)orformed as soon as it becomes evident that drugs have no

curative effect, but that they only diminish the fits by tem-

porarily paralysing the nerve centres. In some of the very

chronic cases improvement has resulted, and I am not yet

prepared to say how far that improvement may yet progress,

or how far it may yet retrogress.

Before performing the operation, every external irritating

cause should be, as far as possible, removed. This cannot

always be done. Nor is it necessary, provided it be not one

that by its nature or severity is the sole cause of the epilepsy.

When the sensibility of the epileptic nerve centre or centres

is reduced, that cause will have no more effect in producing

fits than it has in any other healthy non-epileptic individual.

The retroflexed uterus was too powerful an exciting cause,

either from its nature or extent, to allow the quieted nerve

centres to rest.

It may be said, that had the retroflexed uterus been brought

into place, the ligature of the vertebrals might have been un-

necessary. Perhaps so. I have, however, a case on hand

where the operations were performed in the reverse order. Tlie

straightening of the uterus did not cause the fits to cease, but

the ligature of the vertebrals promises to do so.

Where the exciting causes of epilepsy are cerebral, and

are accompanied or alternating with uncontrollable anger or

maniacal excitement, the effects of operation are not so apparent

or so permanent In the case of ^Uice Green and Wm. Foran,

the imperfect success probably depends on cerebral excitement,

and the same cause will, I fear, render the operation useless in

another case now under my care. The exciting causes are in

these cases so powerful and so uncontrollable, that the stimula-

tion of the epileptic centres soon restores the LLkkI supply,

on the principle that vbi stimtiltis xbijlttx.

In old standing cases of chronic epilepsy the operation

mitigates the disease, and I am inclined to think may ulti-

mately cure the fits. In my last case, where the paralysed

arm gained its power, the effect upon the cord must have been

decided, and was unmistakable. The fits have retumetl in
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diminished uuiubcTuud severity; whether the fits will continue

to diminish owing to a gradual improvement in the epileptic

region, or whether the fits will resume their normal frequency

and severity, and the paralysis return, are questions of much
interest that time only can enable us to answer.

A point that I have been led to consider of great importance

in the after-treatment, is to turn the patients out of hospital

as soon as the wounds have healed. When the fits show signs

of recurrence after operation, ice-bags to the spine are valuable.

The exercise of the patient's faculties and limbs, promotes

the more even distribution of blood through the body. I

have had the best results with those patients who could at

once go home to the comforts and variety of home-life. With
the exception of the idiot boy, 1 have had the worst results

with those who had no friends, and whose only refuge was the

epileptic wards. The indolent objectless life promotes sensiial

irritations and digestive disturbances, prolific causes of spinal

and cerebral congestions, that probably upset, in a very short

time, all benefit from operation. These are supposed to be the

exciting causes of epilepsy. I am more inclined to consider

them in many cases the results of the lazy life to which hope-

loss epileptics are doomed. Epileptics are no more subject to

these errors than others who lead a similar enervating and

caged life. For these reasons I am afraid that removal of the

sexual organ in the male or female will rarely succeed in curing

a disease that does not depend on those organs, but that may,

and no doubt often is, aggravated by their excessive or de-

praved functional activity. When epileptics are confine<l,

gastric desiies and other excitements are their only pleasures,

and the prevalence of these in epileptic wards has caused the

opinion to be formed that (instead of these being a result of

confinement and laziness, and the absence uf healthy mental

and physical occupation) they are the cause of the epilepsy.

As to the theory of epilepsy u|H)n which the operation rests,

I have nothing to add to my former papers. The epileptic

centres may be rendered hypersensitive through some powerful

shock. The circulation, is in many cases, restored to the

normal, and the hyper-excitability is shown by only one fit, or

a series of fits. In other cases the hyper-sensibility exists,
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but only produces epileptic attacks in consequence of peripheral

excitement caused by worms, gastric or sexual disturbances, or

of the cerebral irritation pnxluced by anger. That we can

influence for good the nutrition of the medulla, and of the

upper, or even the lower, part of the spinal cord by ligature of

the vertebral arteries, a paper of mine in the contemporary

number of the * Liverpool Medico-Chirurgical Journal * incon-

testably proves. That paper should be read in connection

with this one, and is supplemental to it.

Lately I have always ligatured both arteries, so that the

e£fect may be as great as possible, and that all that can be

done may be done at once. The risk is not any greater, and

my experience shows that the effect is greater, and more likely

to be permanent. It would be premature to enter more fully

into my theories of epilepsy, as modified by my operative

experience of it. I have, therefore, contented myself with

giving, at the request of Dr. Hughlings-Jacksoii, a synopsis of

the results of this new operation up to the present time.
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BY W. B. HADDEN, M.D., M.B.C.P.

Demonitrator of Morbid AnaUm^ to St, Tkomtu'B Hospital; Fkftiektm to

8t. Oeorg^B and 8L Jamitit Dttpmuary.

The symptoms of myxoadema are now so familiar to the

medical profession, that a very brief general description of the

disease will suffice for the object we have in view.

Throughout the body there is a solid oedema affecting the

skin and connective tissue.

The parts, however, are not anasarcous, or, in other words,

they do not pit on pressure. The facies is pathognomonic.

The expression is placid and mask-like, the features broad,

puffy and coarse, the nostrils swollen, the lower lip thickened,

everted and pendulous, the mouth widened transversely.

Over the cheek and nostril there is a well-defined red patch,

contrasting with the pallid, porcelain-like area beneath the

lower eyelid.

These characteristics are so striking that it is possible to

diagnose this affection de visu, and without further examina-

tion of the patient

The tongue, fauces and palate are also swollen ; the speech

is slow, nasal, monotonous; the hands and feet are ooarse,

shapeless and broadened transversely ; the skin is dry and

scaly, perspiration and the excretion of sebaceous matter

being almost suspended.

The thyroid gland is much dinunished in size, and the 8ul>-

clavicular fossje are often filled in with soft masses. The
hair, teeth and nails share in the general mal-nutrition.

The urine contains no albumen, except in the later stages

;

but, as we have |x)inted out elsewhere, the quantity of urea

excreted is remarkably lessened.'

> ' Pn>gT^ Mcdicftl,' Nm. ao aad 81. 1890.
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When albuminuria occurs it is, as it were, an accident—

a

frequent accident in the later phase of the disease, but neyer>

theless an accident pure and simple. It is necessary to lay

stress upon this fact, since the idea of a relationship be-

tween myxoedema and chronic renal disease has been rather

strongly insisted on recently by Dr. ^fahomed.* This ques-

tion we do not propose now to discuss, but simply content

ourselves with assuming that myxoedema is a disease charac-

terised by a special symptomatology and morbid anatomy.

The temperature is almost invariably subnormal, and there is

a constant sensation of cold, so that even the hottest weather

causes no uncomfortable feeling of warmth. The bodily

movements are performed slowly, though usually without im-

perfection. Falls, however, sometimes occur, and are de-

pendent on the irregular action of the muscular groups, which

are physiologically antagonistic.

In short, there is often some degree of incoordination.

The muscles, as in ataxy, lack tone, but are never paralysed

nor atrophied.

The tendon reflexes are, in our experience, preserved

intact.

In a case reported by Dr. Hammond,'' of New York, the

ataxic symptoms were very evident. " The gait was stagger-

ing, the feet were not lifted clear of the ground, the grasp of

the hands was weak, and the articulation was sluggish and

indistinct. There was marked difficulty of co-ordination both

in the upper and lower extremities. Although the patient

could stand with the eyes shut, she walked with an uncertain

step, unless her eyes were directed to the ground, as is the

case in locomotor ataxia. She could not put the finger on

any given part of the face unless she had her vision to guide

her, and even with that assistance she did not readily and

with certainty direct the movements of the hands."

No mention is made of the condition of the patellar tendon

reflex.

Lightning pains, similar to those experienced in tabes

> See Report of Oin. 8oc.'« Meeting, ' Brit Med. Journ.,' Dec 24, 1881.

' **0n Myxoedeois, with special reference to its Cerebral and Nervous

Symptoms." ' Neurological Contribations,' vol. i.. No. 8.
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dorsalis aro occasionally olraen'od ; bat whether the cause ia

each case is identical we aro not prepared to say.

Common sensation is generally much impaired, apparently

never annihilated, but blunted and retarded.

Subjective sensations, such as formication and ** pins and

needles," are very commonly experienced.

In the late stages of the disease the special senses are liable

to become affected. In Hammond's patient there was doable

optic neuritis, objects appeared blurred and surrounded by a

halo, and there was occasional double vision. The pupils were

equal, but very sluggish to light. Visual disorders, however,

are by no means constant, and may even be absent up to the last.

Deafness is more common. It depends, jx^rhaps, as Ham-
mond believes, on a diseased condition of the auditory nerves

themselves.

Subjective auditory sensations, such as tinnitus and ** roaring

of waves," in both ears (Semon) are described.

As might be expected, the senses of taste and smell are

liable to impairment. Hammond found the latter almost

absent in his patient, who was unable also to distinguish fish

from roast beef. It must be mentioned that a patient of

Dr. Ord's presented marked bulbar symptoms. In another

case exophthalmos preceded the onset of the disease.

Protrusion of the eye-balls, indeed, has been observed more

than once.

To the possible significance of these two conditions we shall

allude later.

Fatigue, on the slightest bodily exertion, is a very constant

symptom in myxoedema. The most ordinary duties of life,

such as dressing, are not only performed with great slowness,

but entail an amount of lassitude quite out of proportion to

the muscular effort put forth. The patients are consequently

inert and sluggish, and indisposeil for any exertion, however

trifling. Their condition, indeed, may be aptly likened to

that of the cold-blooded vertebrates. Headache, sometimes of

a very severe character, is very commonly foand to be present.

Somnolence daring the day is a frequent symptom ; bat sleep

at night is generally disturbed by unpleasant dreams, from

whieh the patient awakens much startled and terrified.



THE NERVOUS SYMPTOMS OF MYXCEDEMA. 191

The symptoms referable to the cerebrum are very interest-

ing, and at present by no means fully anderstood.

In addition to the bodily inertia, to which allusion has been

made, there is always rery raarketl intellectual lethargy.

The thoughts are evolved slowly, and often a distinctly

prolonged interval elapses before the nature of a question

addressed is grasped by the patient.

Memory, according to some observers, for recent events in

particular, is in most cases impaired, but aphasia, in the strict

sense of the term, is of doubtful occurrence. Dr. Senion,*

however, found that his patient often called things by their

wrong names.

We must note the very frequent, almost constant, existence

of emotional disturbances, under the influence of which the

patchy redness over the cheeks and nostrils is momentarily

brought into strong relief.

There is occasionally found in myxoedematous patients an

exaggerated degree of what they call " nervousness."

In a case of Dr. Ord's, which we described in the ' Clinical

Society's Transactions for 1881,' the condition was that of

agarophobia.

The patient's state may be given in her own words :

—

" I could always walk across a room, but when out of doors

I feel as if there was too much space, and am in constant fear

of falling. If I met a child I should stop, as the slightest

touch would knock me over ; a stone on the path would make
me stumble if I trod on it."

In Dr. Semon's case, reported in the same volume, the

" nervousness " was of a different nature. " She was afraid

that she would jump out of the window, or do something for-

midable. But stiU she tried her best to prevent herself

thinking of it."

In this instance we see a tendency to impulses which,

although not suicidal, are nevertheless suggestive of an

nnstable mental condition.

True insanity in the later stages of myxoedema has, indeed,

been several times observed, and its causation has given rise

to a certain amount of discussion.

• i<ef ' Cliniral Society's TmUMftJOM for 1881.'
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When mental alienation supervenes, it usually takes the

form of hallucinations of hearing and sight.

Hammond's patient heard the voices of Frenchmen abusing

and threatening her ; but curiously enough she never saw her

persecutors. Her visual hallucinations consisted chiefly of

apparitions of departed friends. In an interesting resume of

myxoedema,^ Blaise narrates a case in which hallucinations

formed one of the most prominent features of the disease.

The patient complained of bad tastes and odours, of in-

sulting and obscene remarks addressed to her by those aroun<1

.

At first she quite recognised the falsity of these impressions

but in course of time she lent them entire credence. She

thought her body exhaled a repulsive odour, that she was

accused of killing her child, that her face was covered with a

mask, and at other times that she had the head of a dog.

Ideas of persecution became very pronoimced. She mistook

the nurses fur men, disguised as women, who wished to kill her,

and frequently uttered cries of terror under the influence of

this delusion. In spite of the severity of the symptoms, the

condition of the patient improved to the extent of a partial cure.

M. Blaise noticed that the mental disorder and the swollen

state of the integuments underwent amelioration simul-

taneously. This evident relation between the two lends some

support, he believes, to the theory put forward by Dr. Ord.

The question thus opened up has already been discussed by

Dr. Savage in the ' Journal of Mental Science, Jan. 1880.' Are
we to believe with Dr. Ord that the symptoms of myxosdema
depend on the fact that the })eripheral nerve-endings are so

padded and isolated by solid material that they are partially

incapacitated to receive the healthy impressions which, when
transmitted to the higher nervous centres, regulate both the

bodily and mental functions ?

Is this explanation sufficient ?

The case given by Blaise certainly lends fresh w*eight to

this hypothesis.

But on the other hand, the observations of Hammond and
Semon show that the swollen condition of the int^oments
may occur comparatively late in the course of the disease.

» • ArrliiTca de Neturolngie,' toI iii . Mt-i. 7 and 8.
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In his first autopsy, Dr. Ord wt\8 nnablo to find any lesion

in the brain and spinal cord; but subsequent investigations

brought to light very evident changes in these parts.

Indeed, it is scarcely conceivable that the organ, to which

some of the most characteristic symptoms of myxoedema are

referable, should alone remain intact.

In face of the fact that the brain exhibits degenerative

iianges, it seems to us a forced conclusion to ascribe the

cerebral symptoms of the disease entirely to peripheral altera-

tion. Elsewhere * we have suggested that the main features of

myxoedema may be explained on the basis of a sympathetic

I'sion affecting the general nutrition.

The principal symptoms of the disease may be summed up
under the following heads :

—

(1) Slowness of Ixxlily movements.

(2) Slowness of intellectual operations.

(3) Constantly subnormal temperature.

(4) Diminished excretion of urea.

(5) Solid oedema of skin and connective tissue.

(6) Decreased size of thyroid gland.

The remarkable diminution in the amount of urea excreted

by the kidneys, to which we first called attention, has since

been verified by several observers.

Is the urea actually formed in the system, but retained in

the blood ?

We think not, because ursemic poisoning would assuredly

be experienced more commonly if this were the case. Yet
such symptoms were absent in a woman who passed as little

as 95*6 grains in one day, and a daily average of 184 '3 grains,

when placed on a nitrogenous diet.

It must be lx)rne in mind, however, that these patients eat

badly, and that on this account alone the formation of urea

would be below the mean.

The probable explanation is that the urea is not formed in

the system, because the tissues are not subjected to the usual

wear and tear of life.

Heat-formation is thus rettirded, and the consequence is

diminished body-temperature, as shown by the thermometer,

• Op. cit.

VOL. V. O
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and the subjective sensation of cold. Erery thought and

every act is dependent on chemical changes in the tistoefl,

resulting in the formation of simpler products, of which urea is

the chief, and a concomitant elevation of temperature. These

destructive, but essential changes, upon the active performance

of which our healthy being is due, are partially arrested in

myxoedema.

It is a matter of common knowledge that the vasomotor

filaments of the sympathetic, through their action on the

blood vessels, exert a powerful influence over nutrition. It is

well known, too, that there are two kinds of fibres having

diametrically opposite effects on the calibre of the veasela.

Irritation of the vaao-constrietor fibres stimulates the excito-

motor ganglia contained in the plexus which is distributed to

the vessels, whereas irritation of the vaso-dihtor fibres inhibits

these ganglia, the result being vascular dilatation through

paralysis of the muscular coat.

The supreme vaso-motor centre is located in the medulla

oblongata, but secondary centres probably exist throughout

the whole length of the cord.

From what precedes, it is clear that a condition of angio-

spasm may supervene, in consequence of lesion of either the

vaso-constrictor or vaso-dilator filaments. We do not presume

to indicate the nature of the lesion, which, of course, can only

be discovered by microscopical research, nor, indeed, do we
venture to suggest confidently its localisation ; but we simply

wish to throw out a working hypothesis which, at any rate in

our opinion, has a primd facie probability. Assuming then a

state of angiospasm universally existing, we have a &ir ex-

planation of the main symptoms of myxoedema. As a con-

sequence there would result diminished tissue-waste and heat,

together with bodily and mental sluggishness.

And if vaso-motor paralysis be the cause of the enlarged

thyroid in exophthalmic goitre, may not vaso-motor spasm, or

angiospasm, be invoked on behalf of the opposite oonditkni of

this gland in myxoedema?

We have no hesitation in mentioning an apparently con-

tradictory, but nevertheless a highly significant, fact.

In a case of Dr. Ord's, exophthalmos preceded the onset of
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lias. ;. rved more than once. On the theory in

qneslion, the solid redema of the connective tissue is not quite

80 readily explicable. But angiospasm does nut afTect the

blood-yascular system alone, but involves also the lymphatics.

Under such circumstances there would be a generalised lym-

)>li.itio oWtniftion, or, in other words, an inability, as it were,

I'll their j^art to remove the products from the lymphatic spaces

within the connective tissue. " The result is the development
of what is often terme<l solid oidema, or loucophlegmasia of the

implicated portion of the body. This becomes swollen and
tense, and of a pale waxy hue, but does not pit on pressure as

in ordinary venous dropsy."*

Such a condition is seen in a form of enlarged tongue,

descril>ed by Virchow, occasionally in the upper extremity,

I'ut more often in the lower limb, abdomen, and scrotum, con-

stituting the disease called elephantiasis lymphangiectodes.

1 1 is conceivable that these accumulated products should, in

!ie course of time, undergo changes resulting in the formation

t»t' mucin ; but whether these changes are of an organising or

of a degenerative nature in the special case of myxoedema, it

is at present difficult to say. In conclusion we believe :

—

(1) That in the early stages myxoedema is essentially a

disease of imperfect nutrition, dependent probably on gene-

ralised angiospasm.

(2) That the solid cedematous condition of the skin and

connective tissue is due to a form of lymphatic obstruction,

which may also be ascribed to vaso-motor influence ; and that

the accumulated products undergo changes which result in the

lormation of mucin.

(3) That the condition of the thyroid gland is also to be

explained on the vaso-motor hypothesis.

(4) That the more severe mental symptoms, such as insanity,

occurring in the later stages of myxcedema, are due to altc>ra-

• ions in the brain itself.

(5) That, although myxoedema is a distinct morbid entity,

it is probably intimately allied to certain other disorders,

such as sporadic cretinism and scleroderma.

' Dr. Bristow't "Theory and Prwtteeof Medicine.' Third edition, p. 558.

O 2
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(6) That the solid oedema, which is universal in mjrxoedema,

may be localised to various }>arts of the body, such as ihe

tongue and extremities.

(7) That the primary and essential lesion probably exists in

the peripheral symimthctic system, and perhaps, too, in the

supreme centre in the medulla oblongata, this last supposition

being based on the occasional occurrence of bulbar symptoms

in myxoMlema.



TYPUOID FEVER IN RELATION TO DISEASE OF

THE 01*TIC DISC.

BY ROBEBT P. 00LE8BY,

Ophtkalmie and Aund Surgeon to the Leeds General Infirmary. LaU hedmrvr
on PttAclogjf in the Leeds School of Medicine.

It is now many years since my attention was first aroused to

the knowledge that patients, having suffered from typhoid

Ifver with cerebral complication, had material diminution of

vision shortly after convalescence. I have never yet met with

any case of disc mischief after typhoid fever when the patient

had passed through the disease without prominent meningitis

(cerebral).

The condition of the disc is somewhat curious, for although

inflammatory mischief is undoubtedly present, yet it does not

take the shape of an ordinary neuritis. If I may so term it, I

should say a subacute neuritis in which effusion was suffi-

•ieutly pronounced to render diagnosis between health and

lisease a certainty, yet of so slight a character as to deceive

any but the most practised in the use of the ophthalmoscope.

Exceptions to this condition are sometimes met with.

Unlike an ordinary form of disc mischief following inflam-

mation of the meninges, the visual defect is not noticed ontil

lung after the health of the patient is restored. The discs (for

us a rule both discs are affected) present an unusual appear-

ance, having a peculiar tint of redness difficult to describe,

bordering on a brown, or we might Siiy a brown-red. If

considerable attention is paid to the distribution of the retinal

vessels, it will be found that the arteries have an appearance

of health, but the veins carry too much blood, and in many
cases are decidedly tortuous. The contour of the disc is, as a
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rule, uualterei], aud quite distinct even frum the sequela of h

slight neuritis, or even frum a mild form of neoro-retiniti-

yet vision is sadly defective, and in many cases ends in the

cancelling of important engagements, and not infrequently

causes the ruin of those who depend on perfect vision to earn

their daily bread.

The majority of jiatientM suficring from typhoid amblyopia

present objective symptoms indicative of acute kidney mischi<

and in many cases I used, and before making ophthalmoseojii.

examinations, to express a very decided opinion as to " Bright >

disease" being the cause of the defective vision. As a ru!

patients suffering from typhoid amblyopia, have a decided aii<l

well-marked ap|)oarance of cfllular drojwy (facial), with tli<-

ordinary pallor |)eculiar to rian'S of kidney disturbance. Aft»i

repeated examination of all eases I have seen (with but one

exception) have I failed to detect albumen in the urine.

In this case I was associated with my late colleague, l)r.

Chadwick, and my present colleague, Mr. Teale. The case,

a typical one of typhoid fever, very early showed marked

failure of vision ; the urine frequently examined was albu-

minous, and the ophthalmoscope disclosed effusion into one

disc and an abnormal condition of the other. The effusion,

although distinct, did not present any typical feature of a

model neuritis, although apprcwu-hing to it more than in an

other case I have yet seen. It may bo well to state that thiji

is the only case in which I have had occasion to use the

ophthalmoscope in an acute stage of the disease. The patient

is now living, and has been examined by me from time to time

during the twelve years since the disease attacked him. For

many months after convalescence no appreciable difference as

to the amount of effusion was apparent : the discs—tbe right

one having been more diseased than the left—remaining in an

unhealthy condition, presented a raised surface, with a decided

and easily-discerned brown tint, as if some artist not satisfie*!

with nature's handiwork had added some unseemly brown

paint, rough in applicAtion and dreary in colour. Years

elapsed ere the {>atient was fairly fit for work (pn>f(^oi

architort), and inde«»d it is not by any means a certainty th.i

the dih4' mischief did not tell mo strongly against him a.«i t
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effectually and for ever militate against his chance of pro-

fessional success.

A prominent feature of the disease is a slow but certain

invasion uf the powers c^ vision. I have known a patient to

be dischai^^ from the fever hospital as convalescent, and

who has apparently remained so for six months or a year, but

who never was, so far as vision is concerned, anything but

diseased. It may be that the early discovery of defective

vision iu these cases is not easy of detection, as typhoid

patients do not usually resume their ordinary avocations till

long after leaving hospital ; but, bo this so or not, it is an

indisputable fact that the disease of the optic discs grows

progressively worse, and, though not as a rule ending in

atrophy, so far as my clinical knowledge of the cases teaches

me, terminates in a condition truly lamentable for those who

have to depend on perfect eyesight for a maintenance.

Although ophthalmologists have found many of these cases

to end in absolute atrophy, yet, with but one exception, I have

not known it so to end ; and in that case alcohol was so

mixed up with typhoid poisoning that it was very difficult to

draw the line.

A fact worthy of note is that the disease is much more

frequent among women than men, and especially amongst

childbearing women—(I now refer to the intra-ocular disease).

It has never occurred to me to note one such case amongst the

boy population, although I can cite many instances in which

the disease has attacked girls.

I have never yet met with a case in which a distinct and

very accurate history of meningitis could not be obtained. In

many of the more marked cases the mania had been very

violent, and reminded me much of the clinical history of a

decided alcoholic delirium tremens. I have yet to learn that

the meningitis may not spread to the cord, and so give rise to

that peculiar form of primary white atrophy so easy of detec-

tion by the ophthalmoscope, but the true clinical history of

which appears to be enveloped in mystery.

I must trespass, so that I may describe one of the first cases

of this disease I ever saw, believing, as I do, that its clinical

history may not prove without value.
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Elizabeth M., aet 50, ''in August, 1867, suffered from

typhoid fever— *My eyesight previous to the fever was

remarkably good, for I had not used glasses. During the

fever I was very delirious, the nurse assuring me it was one of

the worst cases she had seen. I remained delirious (without

my senses ?) for more than two days, when I awoke withtmt

any distinct vision, and could only see the blaze of the fire,

and was practically blind for one month. I remember having

very much pain in the head during my illness. I also recollect

that after leaving the hospital I was a month and could not see

to go about. It is now one year since I left the hospital."

Ophthalmoscopic examination in 18G8, March 10.

The left disc, of whicli I made a careful water-colour draw-

ing, so far as my lights then allowed, showed a distinct effusion

into the apparent outer half with considerable thickening ? of

the retinal veins (venous stasis).

The right disc showed an anaemic condition not sufficiently

pronounced to be atrophic.

General Symptoms.— Very decided nervous pn»:jtrutioii,

inability for ordinary work, feeble circulation and muscular

weakness ; very slow contraction of pupils to light, but ordin-

ary contraction for near vision. Three months elapsed after

leaving the hospital before ordinary domestic work could be

resumed.

Cases I have recorded, and one I will relate, in which the

acute meningeal trouble was persistent, and ended not only

in loss of visual power but also in the death of the patient.

Post-mortem evidence proves beyond doubt that in these cases

the inflammatory mischief is distinctly observable in brain

tissue proper ; and in those cases in which the effusion into the

discs has proved rapidly destructive to vision, the optic tracts

have presented direct evidence of softening. Undoubtedly

the most serious symptom we have to deal with is vomitiug,

(iroutinued) as a sequela of cerebral neuralgia with increasing

loss of muscular power, and impaired powers of speech.

Another phase of the disease, not less interesting clinically, is

tiie peculiar change in the general facial expression when the

fearful pain (cerebral), which almost hoiu-ly is present, has

existed for n few weeks. I will not s^iy ptK-^i lively, but I do
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believe that 1 could, from such facial alteration—were I

informetl that it correlated with intense pain iutra-K;ranial

—

diagnose a (last typhoid in which meningeal trouble had been

a prominent 8ympt«jm. I have seen a fine healthy-looking

woman with disc trouble, six weeks after convalescence from

typhoid fever (meningeal), become in less than a fortnight

after my first exutuiuatiun quite ensanguine, with drooping

eye-lids, glassy comeie, and irresolute gait.

The first class of patients, whose brain tissue proper is suffer-

ing, present sym])toms in many particulars like those of slowly

advancing tubercular disease within the skull, and in the few

cases I have watched throughout, so intense is their suffering

and so far removed from ordinary medical aid, that the welcome

end is a boon hourly desired.

Nothing can exceed the agony produced by the incessant

vomiting; a condition over which nothing I have ever seen

administered had any control.

In the cases in which cerebral neuralgia is intense, and does

not pass into the fatal stage of sickness, nothing is more remark-

able than the objective symptoms, which so resemble " Bright's

disease," that medical men and students njt familiar with these

cases insist that the kidneys are at fault. I make the same

reply always to these inquiries :
" Please, test the patient's

urine yourself, afterwards examine with your ophthalmoscope

the fundus of each eye." The first examination is always satis-

factory ; the second not always so, for few are so well versed in

the use of the ophthalmoscope as to be able to dissect symptoms

at once peculiar and embarrassing. In speaking of disease of

the kidneys, I must qualify my statement by saying I have

already mentioned an isolated case in which albumen was

detected in the urine of a patient suffering from the acute

stage of typhoid fever. Here the eye troubles had early shown

themselves, and advanced as the delirium became more intense.

I have heard it stated on good authority that the urine of

typhoid patients in the acute stage is seldom or never free

from a trace of albumen, which rapidly disappears during

convalescence. The earliest case I find recorded in my note

book is one so instructive that I must say a few passing words

concerning it. Unfortunately I had then no clinical knowledge
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on the subject, and was for a length of time dubions as to the

cause and general character of the disease (intra-ocolar).

During my early days with the ophthalmoscope, a working

man asked my opinion concerning a rapid failure of sight.

The following short history was all I could at first glean. For
six months he had been continually oppressed with a severe

and almost unbearable headache, which he described somewhat
graphically as " a burden no man could positively bear for a
lengthened period without a serious ending;" and so it

proved for the poor fellow, for only last evening I saw him
perambulating the streets, led by his little daughter, and
playing some musical instrument to gain a livelihood. Now,
as I had, when I first saw the man, no knowledge of disc

mischief after typhoid, I never inquired into that side of the

question, and it was only when another case brought the whole

thing prominently before me, that closer questioning elicited

the fact that typhoid (meningeal) was the real cause. Another

case, not less interesting, now stands prominently before me
as one in which a mistaken diagnosis was made, and no wonder,

for the ophthalmoscope was then in its infancy. I have to-day

seen an out-patient, who gives the following history :
— ** Two

years ago I was confined- to my bed for six weeks with slow

fever (typhoid). I lost consciousness, and was not myself for

many days ; when I came to myself all objects appeared misty

and indistinct (optic neuritis?), gradually my eyesight

improved, but has never been good since. Latterly I have

sufTereil from very intense headache, and my sight is again

misty." The patient who gives this history is a girl, aet 18,

a mill-hand, who was engaged in weaving. Work is now no

longer possible ; for on the one hand vision is more or less

imperfect, and on the other hand, so soon as she stoops to her

work, the cerebral neuralgia, which even during repose is

severe, becomes so aggravated as to cause her to at once

cease working. The right eye is markedly different from

the left : careful examination of the fundus of the right eye

discloses a condition not typi(>al of any preceding neoritis.

The contour of the disc is normal, the choroidal ring is sharply

deHne<1, and the only abnormal e<mdition is a more than usual

ttallor of flit^ ii|iparri)t iniu-r third of tlir disc, wifh .1 riilness
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uud tortuuHity ol' the rutiuul veins sufliciently pruiiounced to

take cognisiiiice of. Other than tb^e departures from henlth

the fundus was uormaL Tho left eye, examined very carefully,

showed a markoil irregularity of the edges of tho disc, a con-

dition so well known as a sequela of neuritis ; the retinal veins

were normal, but the arteries were of diminished calibre; with

the exeej)tion named, tho eye was healthy. In this case,

although the ophthalmoscope showed us no actively progressive

disease, yet vision was much impaired, and the use of the

eyes for close work was followed by intense intra-cranial

neuralgia : a neuralgia which in degree is ever present. As
all know who use the ophthalmoscope how frequently we meet
with small hemorrhages after neuritis ; but none ever accom-

|jany—so far as my investigations teach me—the disease I am
describing. In the clinical history of these cases we must

guard against mistake. The cerebral neuralgia of typhoid is

in many respects not unlike the neuralgia of syphilis ; and the

intra-ocular disease may be due to specific mischief, and not to

the typhoid poisoning. The evidence on the subject is often

so conflicting as to place such cases out of the category of

truthful cliniciil history. It not unfrequently happens that a

contracted syphilis shows itself simultaneously with a typhoid

fever; and, although there may undoubtedly have been

meningeal complications purely typhoid, yet the intra-ocnlar

troubles may be due rather to the poison of syphilis than to

the poison of typhoid. I have always carefully avoided adding

such cases to my notes of typhoid disc mischief, however

(apparently) clear the clinical history may be.

Although I have much yet to say on the subject, the space

allotted to me renders it necessary that I should defer further

remarks on the subject for a future number.

I had, on my last out-patient day, June 3rd, an opportunity

of demonstrating to the students present typical examples of

the disease. In each case the age of the patient was seventeen

years, and both were females : each of the four discs pr^ented

the peculiar brown paint-like patch I have already described,

and the history of cerebral neuralgia (in one case associated

with vomiting) wa*< vory well related by each girl.
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It is generally recognised that success in the art of diagnosis

in a great measure bears a relation to our powers of applying

physical agents in the investigation of disease. Hitherto,

allections of the nervous system have baffled our efforts in this

direction, but in comparatively recent times this has in part

been overcome. Neurologists now admit that electricity, a

powerful dynamic and chemical force, may with advantage be

employed for this purpose. Like other novelties with which

the profession at large is not familiar, electro-diagnosis is by

the majority of practitioners either completely ignored, or

denounced as useless ; and there can be little doubt that the

manipulative dexterity, the labour, and the technical know-

ledge necessary for its successful performance, have rendered it

up to the present unpo])ular, and have chiefly confined its use

to the hands of the 8i)ecialist. As a matter of fact, the whole

procedure is sufficiently simple to warnint its more universal

acceptance, and it can sctirccly be denied that the advantages

to be gained therefrom are various and im^iortjint. Doubtless,

as information on the subject becomes more extended, as the

instruments at our disposal are more perfect, and the necessity

for accurate investigation of nervous disorders is more ai|^nt,

this method of inquiry will, along with others, form port of

the ordinary education of the medical man.

It must, however, be noted, that like all other methods of

physical research, electricity is not to bo de|>ended upon alone

tut the sole means by which we itre to arrive at a just <*on>
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closion in invcAtigating the nature of diseases of the nervous

system. It is only one of the aids we employ, and which, in

conjunction with other facts and obscr\'ation8, is a most power-

ful auxiliary ; but we must not expect it by itself to act as a

mysterious |>ower, which will g^ve as every information without

an inquiry into all the other circumstances of the case. A
crepitation heartl over the chest by the stethoscope does not

by itself diagnose any particular disease, but only demon-

strates a physical condition which, in conjunction \*'ith other

symptoms and signs, enables us with great accuracy to arrive

at the anatomical state of the lung. In the same way electrical

tests do not specify any form of paralysis, but only indicate

certain organic states from which we may infer the morbid

lesion. It is from a general knowledge of the facts displayed,

and by their intelligent application in practice, that useful

deductions as to pathological conditions are to be drawn.

While insisting upon this principle, and disclaiming against

the formation of two exalted notions as to the exclusive

potency of the use of electricity in diagnosis, there appear to

Ije certain general laws, which experience has shown to be useful

for our guidance.

Having for some years been interested in tliis subject, and

having had emple opportunity of testing its practical value, I

propose to enumerate such broad rules for the employment of

this agent in the diagnosis of the different forms of paralysis,

as appear warranted from a general survey of the question, and

to illustrate the successful adoption of these by a few selected

examples which have recently come under my own observa-

tion.

In a given paralysis, if the electrical reactions are perfectly

normal to the affected nerves and muscles, we may conclude,

subject to certain limitations, that it originates in an affection

either of the brain, or of the white columns of the cord. This

distinguishes it from paralysis from degeneration of the grey

matter of the cord, or of the peripheral nerves. Paralysis from

cerebral disease is usually heniij)legic, and from a spinal lesion

paraplegic in character, which constitutes a general distinction

between the two. In irregular forms of loss of voluntary

tuofion. suoIj as in cross paralysis, or in paresis of one limb.
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iu either case (lc{)endeut on disease of the brain or of the

white columns of the cord, the difference is not to be made out

by electrical tests alone, as in both cases these would be

normal. Hence, such would have to be determined by the

general symptoms, a matter often of great difficulty. Fortu-

nately, paralysis of a single limb from affections of the columns

of the cord is extremely rare.

When the responses to electricity are increased, it indicates

hyper-cxcit^ibility of the nervous system, and when in addi-

tion reflex muscular contractions are produced in various parts

of the body by stimulation of a nerve in the paralysed part> it

is further evidence of great irritability of the spinal cord,

almost, if not quite, amounting to organic disease. Increased

electrical responses may also Ijo due to alteration in the resist-

ing media of the affected limb. On this subject we have little

{>o8itive information ; but it is doubtful whether the modifica-

tions thus induced are of great practical import.

Abnormal electrical reactions, especially if combined with

qualitative changes, are evidence of disease, either of the grey

mutter of the cord, or of the peripheral nerves. If these occur

in the form of complete paraplegia, the certainty is that the

cord is at fault ; but if confined to the branches and muscles of

a single nerve-trunk, the probability. is that the lesion is one

of peripheral origin. If one extremity or portion of an

extremity is affected, the diagnosis is more difficult. In such

a case the didribution of the paralysis is of great importance.

When a limb has lost its power of motion, as a result of disease

of the cord, the abnormal electrical responses may exist in one

of three ways : (a) They may be uniformly distributed

throughout the entire paralysed member, all the muscles

being equally affected. This takes place in gross lesions in-

volving a mass of the structure of the cord, {h) They may be

distributed only to certain muscles forming fhytiologieid

groups, irrespective of their nervous supply. For example,

all the flexors of a limb, or its extensors alone, may present

abnormal reactions, although they receive their nutritive in*

fluencos from different sooroes. This occurs in chronic affec-

tions of the multipolar cells of the anterior cornua; and {e)

Their distribution may be perfe<*t1y irrf>gular, affecting the
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muscles neither in anatomical nor physiological groups. This

often follows acute inflammations of the grey matter.

On the other hand, in peripheral paralysis we never find

either the entire limb, or physiological or irregular groups of

muscles, presenting signs of degeneration ; but these are dis-

tributed according to anatomical relations, in other words, to

thost* structures only which receive their nervous supply from

a special nerve-tmnk, totally irrespective of their function.

Hence, in limited paralyses the great distinction between

those originating in the cord, or in a peripheral nerve lesion,

is that in the former the limbs are uniformly affected, or their

muscles are attacheil in physiological or in irregular groups

;

while in the latter they are affected according to their

anatomical distribution.

Electrical phenomena also enable us to distinguish between

the different varieties of paralysis arising from disease of the

grey matter of the cord. If these when abnormal are uniform

and extend over an entire limb, we may conclude that the lesion

is gross, i.e., occupying a mass of its substance as in myelitis.

If they are confined to certain physiological groups of muscles,

the disease has generally been chronic, and implicates the multi-

polar cells of the anterior comua, as in progressive muscular

atrophy. And finally, if the degenerated muscles are attacked

in an irregular manner, neither according to distribution nor

function, the disease has usually been the result of an acute

inflammation of the anterior coruua, which has destroyed some
of the nutritive centres, and left others intact, as in polio-

myelitis anterior acuta.

Again, the electrical reactions may demonstrate degeneration

of both nerve and muscle, which, if acute, is evidence of in-

fantile paralysis, and if chronic, of disease of the grey matter,

en masBe^ as in myelitis. They may also indicate disease of

muscle with healthy nerve, which occurs in chronic lesions

attacking the nutritive centres of the muscle only, as in bulbar

paralysis. If nerve is found deficient in response, and muscle

normal, it shows alteration of the former, the latter remaining

intact, as is sometimes seen in the early stages of infantile

paralysis.

In cases of limited disease of the grey matter, when the
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lesion is confined to one or more foci, as in the so-called mixed

or indiscriminate forms of paralysis, the distribution of the

abnormal electrical reactions gives an index to the amount,

extent, and position of the cord degeneration.

Such general considerations concerning limited electrical

abnormalities, as a result of disease of the grey matter of the

cord, will usually enable us to distinguish them from «iiH»

another, or from lesions of the peripheral nerves.

In peripheral paralysis the electrical conditions indioato

with exactitude the extent and distribution of the disease.

Paralysis with normal reactions is evidence of a very slight and

temporary form, the prognosis of which is favourable, sufficient

changes having occurred to modify the transmission of volun-

tary impulses, but not to affect the nutrition of either nerve or

muscle. Loss of response to the nerve-tnmk with either current

jwints to nerve alteration, and that in proportion to its diminu-

tion of action. Loss of response with funvlism to the muscle,

indicates changes in the intra-muscular nerves without necessary

alteration in the fibres. IjOSS of response with galvanism to the

muscle, especially when combined with qualitative alterations,

shows modification or destruction of the muscular tissue, and

this in proportion to the physical changes induce<l.

Cases occasionally come under notice in which there is little

or no paralysis, and where there are no objective symptoms.

In these, early degenerations may sometimes be detected by
electrical tests, before there arc any other definite symptoms,

as will be seen in several of the cases to be subsequently de-

tailed. Even when there are suspicions of disease it may not

be readily detected, and the existence of electrical change is a

physical fact, which, if demonstrated, establishes an otherwise

doubtful diagnosis. Before sufficiently markc<l alterations

have ensued to enable us accurately to measure and compnte

their locality or distribution, this may frequently be done with

considerable accuracy by the same methcKl.

Thus far, I believe, we may generalise with safety on the

subject of electricity in diagnosis. To lay down more strict

definitions would be too arbitrary. Donbtlees, instances will

occasionally arise when all our powers of investigation oom-
bine<1 fail to dot^^rmine the true nature of the leAinn : w«
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laii <iily hu|H} that, tuj our lueuiis i»i research improve, theeo

iiiv>tiii.s will in the future be solved; ami that the art

of elect ro-diagnoeii), although as yet in its infancy, may by
further development constitute one of the means to this end.

In practical illustration of the preceding principles, as well

ii-s of the general utility of electricity as an agent in physical

liagnosis, numerous examples might be given, which space

ompels us to suppress. In ortler, however, to indicate the

nethod of investigation employe<l, the mode of drawing in-

ferences from the facts elicited, and the actual substantial

xlvantages gained through the procedure, attention is directed

' > the following selected cases. These are recorded with great

brevity, such details only being given as serve to establish the

ilia<:riiosis.

1 . Klrdrieal reactions in a doubtful ease of Monoplegiat suggest-

ng its Cerdjral Origin. W. G., aet. 55, male, sailor. The
patient states, that four years ago, without obvious cause, he

experienced weakness of his right arm. This began very

gradually, and has continued to increase ever since. His

general health has been good, there have been no other

symptoms, and the other limbs have been normal.

At present the patient is a healthy intelligent man. All the

special senses are normal, and, with the exception of the right

arm, all the other parts of the body are healthy. This is very

weak, the movements can be performed, but feebly and imper-

fectly ; the grasp of the hand is very deficient, and he cannot

put his hand behind his head. There is no atrophy, rigidity,

or alteration of sensation.

Electrical reactions.— With the exception of very slight

• omparative quantitative diminution of response in the

muscles of the right arm, the electrical reactions are perfectly

normal.

The fact of finding in so chronic an affection normal electrical

reactions of the paralysed limb, sugge8te<l a cerebral lesion.

Tor peripheral paralysis and disease of the grey matter of the

cord being thus disproved, it was very unlikely that any morbid

condition of the lateral columns would have remained limited

•r so long a period. The diagnosis arrived at was subsequently

l»rove<l to be correct by post-mortem examination.

V"| V. P
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2. Eleetrioal reactions in a doubtful ease of Monoplegia, indi-

eating it to be of Spinal Origin.—T. C, a5t. 44, male, waterKJolour

painter. The patient sajs that for the last three months he

has suffered from pains and weakness in his left upper extremity,

otherwise he has been healthy ; and he can assign no cause for

his present complaint.

At present the patient appears a healthy man, and complains

of nothing but weakness and wasting of his left arm. The
movements can be performed, but are feeble ; he has much
difticulty in raising the hand on a level with his head ; flexion

of the arm can be readily overcome ; and the grasp of the hand

is extremely weak. The left deltoid is markedly atrophied.

The upper arm is smaller than that of the other side, and the

muscles are soft and flabby. The forearm and hand of the left

side are thinner than those on the right, but not to a great

extent. The right upper extremity appears normal. Sensi-

bility everywhere intact.

Electrical reactions.—Both currents applied to all the nenre-

tniuks on both sides give equal and healthy reactions. Gal-

vanism to all the muscles of the afliicted limb causes in varied

degrees vigorous contractions. In most of them the A C C is

increased, and in some AGCsCCC. On the right, or

apparently healthy limb, the muscles of the hand and cxtens4)r8

of the forearm also show qualitiitive changes uitli irulvanism,

the A C C = C C C.

The point to be decided in this case was whether the parens

of the arm was of cerebral, spinal, or peripheral origin. The
nerves being healthy precluded the last, the muscles being

diseased showed it was not the first, and the discovery of the

affection having extended to the other and apparently healthy

limb demonstrated a spinal lesion.

3. Electrical reactions in a doubtful ease of Monoplegia, utdi-

eating it to he of Peripheral Origin.^W. C, «t. 41, male, bam-
flnisher. The patient states that having been previously in

good health, a month ago he fell and hurt his back. This was

followed by shooting \mua down the right arm, weakness of

the limb, and numbness in the fingers. These symptoms have

i^ontinued since.

At present the patient complains of a dull aching in the
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right shoulder and upper arm. The moTement of the right

wrist-joint and fingers are weak, but not lost ; the grasp of the

hand is feeble. Numbness is experienced in the fingers,

especially the two inner ones. There is no apparent wasting

of the muscles. No actual loss of sensibility.

EUetriecd reaeHona.—Faradism applied to the trunk of the

right Qlnar nerve indicates marked diminution, but not com-

plete loss of response, as compared to that of the opposite side.

The other nerve trunks are healthy. Applied to the flexor

carpi ulnaris, the abductor and the flexor brevis, minimi digiti,

tiie faradic current shows marke<l diminution of response as

compared with the same structures on the other side and the

other muscles of the same arm.

In this case of paresis, the fact of finding the abnormal

electrical reactions confined to one nerve and to the muscles

supplied by it, the remainder of the body being intact, showed

the lesion to be a local one, and limited to the nerve in question.

4. Eleetrical reaeUona in a doubtful case of Monoplegia, ntp-

poted to he due to injury, hU proved to he the result of Progressive

Muscular Atrophy.— A. B., aet. 60, male, fiarm labourer.

The patient states that two months ago he was in good health,

when he accidentally fell upon a pitchfork, a prong of which

passed through the fleshy part of his upper arm near the

axilla. He remained under the care of a local surgeon for

some weeks, during which time he kept his arm in a sling,

and after which the wound gradually healed. After this had

taken place the arm and hand remained weak and got thinner,

so that he came to London for advice.

On examination the general health was found good. There

was considerable paresis of the left upper extremity from the

shoulder downwards. The muscles were somewhat thin and

flabby, and those of the hand were distinctly atrophied. There

was no loss of sensibility. The right arm and remainder of

the body appeared normal.

Electrical rMdions.—With both currents, the nerve-trunks

of the left upper extremity were normal, and the same as on

the other side. Galvanism applied direct to th^ muscles of

the left shoulder and arm caused vigorous contractions, if

anything slightly more marked on the paralysed side and

p 2
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A C C a C C C. The same reactions were discovered in tke

muscles of the apparently healthy right hand, and here also

the A C C was considerably increased.

Several physicians and surgeons, whom this man consulted,

came somewhat naturally to the conclusion that the accident

had in some way injured the nerves of the brachial plexus,

and had, in consequence, induced the paresis and wasting of

the left limb. In short, they considered the case to be one

of traumatic peripheral paralysis. Electrical investigation,

however, demonstrated that the nerve-trunks were perfectly

healthy ; it showed marked alteration of the muscular structure

of the affected extremity ; and, finally, it indicated, in what

was apparently a healthy limb, that this was undergoing inci-

pient disease, as yet too slight to interfere with function. The
result arrived at from the investigation was that the patient

was suffering from chronic progressive muscular atrophy in both

upper extremities, that the accident had attracted attention

to his left arm, in which the disease was furthest advanced,

and that he attributed the loss of function to what was in

reality an accidental complication of an already existing

degeneration. This diagnosis was subsequently proved to be

correct by the after progress of the case.

5. Electrical reactions in a com of Double Facial Paralysis,

of Cerebral Origin on one side^ and of Peripheral on the other,

occurring in the same individual, and showing the distinctive

differences of response. — J. G., cet. 60, male, mason. This

patient had a variety of ailments, including diabetes, albu-

minaria, &c. For the present purpose, it is sufficient to note

that about a year ago he received a blow on the left side of

his head, which resulted in necrosis of the bone, and which

has only recently healed. About a month ago he was snd-

(lenly seized with an attack of giddiness, which was followed

by loss of {X)wer on the right side, including the face. This

has continued ever since. Prior to this he had snfTered firom

pain in the left ear, and to this succeeded immobility on the

left side of tho face.

On examination the patient presented all the usual symp-
toms of paralysis of hoth sides of the face, most marked on the

left, on which he was unable to close the eye, which he could
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do on the right The whole risage was remarkably immobile,

there were alight voluntary movementa on the right side,

but none on the left.

Eleetrical reaetiont.—Th^e were apparently normal, on the

right side, to both nerve and muscle with both currents, there

being no qualitative changes with galvanism. On the left side

the strongest faraJic and galvanic currents applied to the facial

nerve-trunks produced no response whatever. The former,

applied directly to the muscles, was also followed by negative

results, but the latter caused markedly stronger contractions

than on the other side ; these were slow and prolonged, and

the A C C> C C C.

This otherwise interesting and complicated case, here given

with great brevity, seems to indicate that the paralysis on

one side was of cerebral, and on the other of peripheral, origin,

the reactions in the former were normal, and in the latter

pn»ented a typical specimen of the " reaction of degeneration."

The diagnosis made was, that owing to the blow on the left

side of the head an abscess or growth had there developed

;

this by direct pressure causing paralysis of the left facial

nerve, and by indirect interference of the voluntary tracts

inducing palsy of the right side of the body, including the face.

6. Electrical reactions in a case of extreme irritability of the

Spinal Cord, showing abnormal reflex responses.—A. B., aet. 20,

female, milliner. The patient, of a delicate and nervous

temperament, had a year ago suffered for several months from

an attack of paralysis of the lower limbs, similar to the present

one, from which she completely recovered. About two months

ago, without apparent cause, she again suddenly lost the power

in her limbs, and this has continued since. At present the

patient is in delicate general health, and of a highly nervous

and hysterical habit. She has almost completely lost the

power of her lower extremities, so that she cannot stand. The

arms also are weak and tremulous, and the hands are affected

with chorcic-like movements. The sensibility is everywhere

much diminished, the reflexes highly exaggerated, but the

limbs are well nourished. The whole aspect of the case indi-

cated what is usually termed spinal irritation with hysterical

paralysis.
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EleetrwU readiom.—Either current, when applied to any

portion of the lower extremities, waa followed by greatly

exaggerated reactions. Apparently these were normal in kind,

if excessive in degree. Not only did muscular contraction

ensue at the part directly irritated, but it was observed in the

neighbouring muscles, and also in those of the opposite limb.

Amodcrii. iait-lic cmi. nt, for example, applied to the peroneal

nerve, caused violent clonic spasm of all the muscles of both

lower oxtreiuities. This seemetl to indicate extreme hyper-

excitiliilit y of the entire nervous system, and more especially

of the grey matter of the cord.

7. Electrical reactions in a ease of suppoged Progremve

Muscular Atrophy proving the disease to be simple emaciation.—
V. F, , it. •_'.'. male, labourer. The patient states that he was

ill lii-s ii-siuil health till ahoutfonr months ago. Then he began

to suffer from pains unl u. akn- >- in his limbs. He was nnablo

to work, and con8e<iiiiiitly i^'ix'-t at t. at ion and good food. Two
months au'o he notici'l wastin^^ ot tlif left shftuMer and ami,

aiul recently his entire hoilv has liecnnie vi-rv thin.

On examination thi' paii- iit is founil v< ry much emaci-

ated, weak, and generally in bad health. All the organs

are healthy. He complains of occasional |tain in the juiuts,

especially the left shoulder, which is stiff. There is nowhere

any actual paralysis, but all his movements are very feeble.

His gait is unsteady and niie. Main. He cannot raise the left

haul to his head, an<l tin- grasp of both hands lure very weak.

rin- miiseles throughout the body are small, soft, and flabby,

anl mure especially the extensors of the forearms and the

hainls, which aro very thin.

Electrical reactions.—Both currents to nerve-tranks and
muscles everywhere cause normal reactions.

This patient was sent into the hospital as a case of progres-

sive muscular atrophy, and at first sight might easily have
been niistak. n 1 -r that disease. The fact of the muscles being

r.auei h.althy un«h r electrical examination, in conjunction

witli-ith. r eircnnistances in t h e ease, suggested that the patient

WIS >,ut!. rin;^' iVoni extreme simple muscular emaciation, follow-

ne.r cjipMiic rheumatism, neglect, and insuflieient food. This
'1 was snbeeqnently fonnd to be < a
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residence of a few weeks in the hospital the patient completely

recovered.

8. Eleelrieal reaetioHB in a earn oftuppMed nmple emaciation^

the itatUn^ proved to be due to Progremve Mueeular Atrophy.—
E. B., aet. 35, male, labourer. Tho patient states that he was a

healthy man till six months ago, when, without apparent cause,

he suffered from pains in the head and constant vomiting.

This continuing, he entered a hospital, where he remained

several months, and where he became greatly emaciated.

Finally he recovered from the urgent symptoms. A few

weeks after the vomiting returned, and since then he has been

unable to retain any footl on his stomach. The only explana-

tion offered for this train of symptoms is that the patient

was a hard drinker.

At present the patient is a pale, thin, unhealthy-looking

man. Now there is no sickness, and the patient takes food

fairly well. All the organs and special senses are healthy.

The movements of the limbs generally are feeble, but there is

nowhere any special paralysis. The movements of the arms

and hands are slow, awkward, and weak, otherwise normal.

The gait is tottering, shaky, and tremulous, but without other

especial peculiarity. The body generally is spare, but no

muscles appear specially atrophied. The left arm is slightly

smaller than the right, and its muscles are softer and more

flabby. The reflexes are somewhat increased. Sensibility is

everywhere normal.

Eleetrieal reactions.—Both currents applied to all the nerve-

trunks are followed by normal reactions. Faradism direct to

the muscles also causes healthy contractions. With galvanism

the muscles of both arms are found qualitatively altered. On
the left side, with a moderate current, the contractions are

everywhere vigorous. In the triceps the A C C greatly exceeds

the C C C. In the biceps the A C C=C C C. In the

supinator longus C C C>A C C, but the latter is increased. In

the extensors carpi radialis longior and brevier A C C>C C C.

In the extensor communis digitorum C C C>A C, but the

latter is increased. In the extensor carpi ulnaris and extensor

longus poUicis the reactions are normal, as are also all the

flexors of the forearm. In the thenar group of moscles the
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A G is increased, and in the hypothenar the reactions

are normal. In the right arm all the musclee are healthy

except the extensor carpi radialis longior, in which the

responses are much more Tigorous than in health, and the

A C C=C C C. Also in the thenar regions the A C C>C C C.

This case is exactly the reverse of the last one, and contrasts

strongly with it. The patient having previously been in good

health, safiered for many months from vomiting and inability

to retain his food. In consequence he became weak and

emaciated. He was accordingly admitted as a case of alcoholic

dy8()epsia and emaciation. There was no special wasting of

any individual muscles, no actual paralysis, or anything likely

to sugg^t a more serious disorder. Electrical investigation re-

vealed the phenomena detailed shortly above, indicating

muscular degeneration of both arms. This led to the diagnosis

of incipient progressive muscular atrophy, which has been so

far justified by the progress of the case, that although the

patient remained a considerable time in the hospital under the

most favourable circumstances, his malady continued to pro-

gress,

9. Electrical readions found abnormal in the muaole* of a
house painter, be/ore there toere any otJier objeeHve $i/mptom$ of

disease.—A. B., set. 40, male, house painter. The patient

states that he has been a worker in white-lead for twenty

yean. He has never been very robust, but has been otherwise

in good health. A week ago he was seized with symptoms of

dyspepsia, pains in his bowels, and general weakness, which

have continued since.

At present Uie patient is pale and sallow-looking. He is in

his usual hetUth, except that he complains of vague pains in

the abdomen, occurring paroxysmally ; he is bilious, and feels

generally unwell. There are no objective symptoms, no blue

line on the gums» no trace of weakness or wasting of the anns.

Eledrieal reaUion*.—To the nerve-trunks with both currents

these are normal. The reactions of faradism to the extenion

of the hand and fingers of botli sides are much diminished, and

require a very much stronger current than the other mttseiea,

which are normal. To these aflectoil muscles the galvanie

current acts with greater vigour than to thu flexors, and
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the A C C =» C C C. All the other parts of the body are

normal.

In this case the man applied as an out- door patient at the

hospital, having suffered for a few days only from indefinite

dyspeptic symptoms. His occupation suggested lead-poison-

in «^, but there were absolutely no objective symptoms to

permit such a diagnosis being arrived at. The electrical

reactions indicated commencing changes in the extensor

muscles of the wrist and fingers, although there was no apparent

loss of function. This was strong evidence in favour of

saturnine infection. The patient subsequently entered the

hospital with well-marked wrist-drop.

10. Eleetrieai reactions in a case of supposed Hysterical

ParalytU, proving to be Chronic Poliomyelitis Anierior. M. S.,

aet. 21, female.—The patient has been in good general health,

although with a tendency to nervous and hysterical attacks.

Seven months ago she suddenly became blind of the right eye,

but from this in a few weeks she completely recovered.

Shortly after this she noticed, for the first time, weakness in the

left leg, and this has remained and increased up to the present

time. For some weeks past in addition she has experienced

a sensation of numbness in the left hand, but without

apparent paresis.

At present the patient is a perfectly healthy-looking person.

All the functions and organs are healthy. She can walk,

but is very lame with the left leg, and the toes drag along

the ground. When the limb is raised, the extension of the

foot and toes is very weak and imperfect. The movements of

the knee and other joints appear normal. There is no marked
atrophy, and the remainder of the body is healthy. The
sensibility is normal.

Electrical reactions.—Faradisra applied to the left external

popliteal nerve shows very great diminution of response as

compared to the other side, and requires a much stronger

current to produce muscular contractions. The other nerve-

trunks are normal. Direct to the muscles of the left leg there

is slight comparative diminntion to all, but to the extensors of

the foot and toes the contracttibility is almost entirely abolished

to the strongest current. Galvanism to the external



21& PRACTICAL OBSERVATIONS ON

I)OpIiteal nerve also shuws great diminutioQ of response, and to

the extensor muscles of the foot and toes there is also consider-

able diminution of reaction, the A C Cs:C C C, and the con-

tractions are slow and tonic. The other muscles of the leg, as

well as those of the other limb, are normal. On testing the

amis all the nerves and muscles are found healthy, except the

extensor carpi ulnaris, in which the excitability to faradism

is almost totally abolished, and that to galvanism is increased,

the ACC =CCC.
This young lady had been under the care of several medical

men, who unanimously pronounced her disease to be hysteria,

and she was treated accordingly. The above investigations

seem to have established the fact, that whatever the term

hysterical may mean, this was a case of chronic organic disease,

and probably of the anterior cornua of the cord, as wo find

degeneration of both nerve and muscle. A year nft.rujinl^ t1|.'

disease had considerably advanced.

11. Electrical reactions in a case of supposed feifftted Paraly»i$t

proving to be Poliomijelitis Anterior Acuta.—M. A., let. 31, female.

The patient was perfectly well eighteen days ago. Without

apparent cause she awoke one morning feeling generally unwell

and weak, accompanied with pains in the back, and feverish

symptoms. This so increased that, in two days, her legs were

almost completely paralysed. After the first day or two the

symptoms of malaise passed off, and the general health has

since b(?eu good.

At present the patient is a perfectly healthy-looking person.

Her intelligence is of an unusually high order, she has perfect

calmness and control over her emotions, and has no trace of a

nervous or hysterical habit The entire body is normal, except

the lower extremities, which are almost completely paralysed.

The only movement which there exists is slight, flexion of the

left ankle and toes. The limbs are limp, and the muscles soft

and flabby. There is the faintest trace of plantar reflex in the

left foot, but none on the right The knee jerk phenomenon

is absent on both sides. There is no appan^nt wiusting. Sen-

sibility is everywhere norninl.

Eleetrieal reaetions.— lioth currents applMl i" thn n.rve-

tmnks of the right leg fail to elicit any r<sj-i.-. vvh.,t,\,r.
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To the left external popliteal nerre a very strong current

causes slight extension of the toes. Powerful faradism applie<l

direct to the muscles of both legs is followed by negative

results. Galvanism causes vigorous contractions of all the

muscles, ACC>CCCin some, and in others A C C = C C C,

and the responses are slow and tonic. The intensity of the

abnormal reactions are somewhat less marked on the left side.

This young lady was supposed, owing to certain circum-

stances, to be wilfully shamming. Her friends, relations, and

even doctors, treated her with such severity as to cause her

great distress. She was banished from her home and sent

among strangers, on the ground of finding elsewhere a stricter

moral supervision. The electrical reactions demonstrated the

existence of serious organic disease of the cord. The diagnosis

made at the time was acute poliomyelitis, and the prognosis

advanced was unfavourable. The writer, as well as his opinion,

was at the time treated with scorn, and the word " quack " was

overheard being muttered by some of his medical brethren.

At this moment, two years afterwards, the patient cannot

stand, the limbs have undergone extensive atrophy, and the

entire case has assumed an aspect which does not leave the

slightest doubt as to the serious nature of the lesion.

EleetruxU Beaetiona in a ease of Supposed Bulbar Paralysis,

proving U to he one of Peripheral Paralysis.—A. S., aet. 54,

female, housewife. The patient states that she was quite well

till six months ago. Then she began to suflfer from general

malaise and muscular weakness. This was accompanied mth
hesitation in her speech, and dribbling of saliva from the

mouth. These symptoms have continued to increase very

gra<lually till the present time.

On examination, the patient is a delicate, nervous woman.

She complains of great general debility, so much so that

she is luiable to perform her ordinary household duties.

Thei'e is, however, no actual paralysis of the limbs. The

special senses are normal, and the intelligence appears intact.

At rest the face is not observably altered, except that it is

expressionless, and the lower lip hangs downwards, leaving the

mouth open. On movement, the under parts, especially about

the lips and rhin. are distinctly deffctive in action, and are
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drawn slightly to tho left side. Food collects in the cheeks,

and tho saliva frequently dribbles from the corners of the

mouth. There is also some difllculty of mastication. The
speech is slightly thick and mumbling. The movements of

the tongue are deficient, and it is pushed over to the left side.

There is no difficulty in swallowing. There is an apparent

wasting of the face. The left side of the tongue is distinctly

atrophied, it is twisted, puckered, and covered with deep

furrows. The right side appears normal.

Electrical reactions.—Faradism to the nerve trunks of the

face indicates diminution but not total loss of response,

especially on the right side. Applied directly to the facial

muscles, a very^strong current is required to cause contractions.

The right side of the tongue is also very sluggish in reacting,

and on the left there is no response whatever to the induced

current. Galvanism to the facial nerve-trunks indicates also

deficient action, but when applied to the muscles them-

selves the responses are vigorous, somewhat prolonged, and

ACC=CCC. The continuous current to the right side of the

tongue causes apparently normal reactions ; on the left side

they are comparatively increased, prolonged, and ACC=CCC.
This case had visited many hospitals and seen many

physicians, and the general opinion expressed was that the

patient sufiered from bulbar paralysis. This view I shared

before applying electrical tests. Then, however, it was found

that these exhibited the reactions usually associated with

peripheral nerve paralysis, instead of the muscular degenera-

tion alone, ordinarily met with in bulbar paralysis. But the

question arose, how could disease primarily attack the facial

and hypoglossal nerve-trunks, on both sides, and apparently

these nerves only ? A post-mortt^ra examination, however,

solved the problem. It was there found that the pons and

medulla were healthy, the facial and hypoglossal nerves were

atrophied, tho former chiefly on the right, and the latter mott

on the left side. These conditions wore tho result of premure

from extensive disease of the bonces at tho base of the skull,

involving the foramina through which these nervous trunks

passed. It is not asserted that in this case the exact diagnosis

was determined or expressed before death. In spite of the
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similitude of the symptoms to a central lesion, the })oriphcral

nature of the electrical reactions was recognised, but the

symmetrical character of the affection di<l not seem to be

explained. In the face of this doubtful problem, an

opinion was postponed, as it was not thought advisable to

place these electrical phenomena alone, against all the other

probabilities of the case. As the facts, however, turned out,

if a verdict of peripheral paralysis on both sides had been

pronounced in accordance with the reaction obtained, in

spito f>f its apparent impossibility, it would have been correct.



THE PLEA OF INSANITY IN THE CASE OF
CHARLES JULIUS GUITEAU.

BY JOHN CHABLE8 BUCKKILL, MJ)., F.R.8.

Before these pages appear, the fate of this notorious assaaein

will have become irrevocable, and this reflection enables me*

with the greater freedom to attempt to extricate an opinion

u[K>n his mental state from the torrent of argument which has

not ceased to accompany and to follow his trial. Unavoidable

and unnecessary interference with the course of justice in

any country by the people of other countries is to be depre-

cated, and recent events teach us that the citizens of the

United States stand in especial need of example as to this

international obligation from ourselves. With regard to

political crimes, this rule of national conduct is of still more

importance than with regard to common and vulgar murders

like that by Lamson, for citizens of the United States so

frequently display self-consciousness with regard to those

political institutions upon which they delight to think that

all the world is gazing with envious criticism, that they can

scarcely be expected to bring themselves into the frame of

mind of wishing to do simply that which is right and just,

without admixture of feeling as to what the world will think

of it.

This feeling may well bo illustrated by remarks made at

the important discussion on Dr. Hammond's paper upon

Guiteau which took place at the Mcdico-L^;»I Society of

New York on the Ist of last March. Dr. Hammond himself

said that " to shut our eyes to his (Guiteao*s) exact oMiditioii,

and to try to flatter ourselves that he was of normally oon-

Htituted mind when he shot the President, is not only cowardly,

but it is impolitic. It will lead to the erroneous conclusion
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that there was a sane man, a luan iu the full possession of his

mental faculties, capable of killing the President of the United

States for the purpose of uniting the two wings of the Itcpub-

lican party." And that excellent surgeon, Dr. Sayre, trieil

tu bandiige up the intelligence of his hearers by the still more

emphatic assertion that **It would be better that Guiteau

should be shown a lunatic than that the idea prevail that any

one other than a maniac would dare to shoot the head of the

nation in this free and enlightened Republic."

If this argument is admissible, the execution of Booth for

the assassination of President Lincoln was a mistake; and if

Guiteau be respited, as was demanded at this discussion, to

show that "a Republic can do what a Monarchy did when

Lord Erskine defended Hatfield," then, indeed, the lives of

Presidents will be insecure, and the District Attorney will

have good ground for the expression of his fear that, in the

easy accessibility of the President to all comers, the simple

forms of the American Government contain an element

fatal to its permanency.

But these political aspects of Guiteau's case, while tending

to warn foreigners from premature criticism, and marking as

impertinent and officious snch conduct as the circulation in

this country by American citizens of petitions to be signed by

Englishmen in favour of Guiteau's respite, are, or ought to be,

entirely foreign to the medico-legal consideration of the

question as to whether Guiteau was or was not insane, and

so insane as to be irresponsible.

And this is not a question whether or not the criminal is

diflerent from other men, but whether or not he is different

from them in a certain manner, and from a certain cause.

Every man who breaks the laws must necessarily be different

from the men who make and obey them, and therefore Mr.

Corkhill well said in his opening speech, ''Crime is never

natural. The man who attempts to violate the laws of God
and society goes counter to the ordinary course of human
action. He is a world to himself. He is against society,

against organisation, and of necessity his action can never be

measured by the rules governing men in the everyday

transactions of life."
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But this consideration appears to have been very mnch
lost sight of by the many American physicians and lawyers

who have written pamphlets and made speeches, apparently

with the view of oxoiiemting Guiteau because he was not like

other men, and especially other American men who conld not

possibly entertain the idea of ** daring to shoot the head of the

nation in this free and enlightened republic
;

" or becanse, as

Dr. Folsom remarks, " he had lost those faculties of mind

which come latest in the evolution of a high state of civilisn-

tion, namely, a nice sense of right and wrong, and a free reoog^-

tion of what is due to others than one's self." He had lived

among the Perfectionists without becoming perfect, and it may
even be admitted " that he was not normal," whatever that

may mean when applied to a man. But was he sane or insane

;

and if insane, was he responsible or irresponsible ? This issue,

which was formally tried at Washington, is clearly distinct

from the one which has since been informally tried in

pamphlets and discussions at New York, Boston, and else-

where, upon the assumption that any man who is not absolutely

sane, and therefore theoretically insane, ought never to be

punished. What ? Will you advocate or approve the execution

of an insane man ? seems almost always to have been the qumttio

sitbaudita. And the right answer would be—that must depend

upon how you define or describe Insanity. Allow me to define

or describe its conditions with reference to responsibility, and

I certainly would never consent to the execution of any insane

offender ; but I may very possibly dispute or deny the exonera>

ting power of insanity according to your definition of it One of

Guiteau's medical witnesses did indeed unconsciously expoae

the argument of irresponsible lunacy to the redueiioadalmu^Uim

by his estimate of the proportion of his fellow-citisens whom
ho considered to be insane. I forget the exact fraction, but it

was something so little below a moiety of the nation, that if

correct, the majority ought to be extremely aniious as to what

the insane minority would do with them if they were able to

combine and prevail. An exception, however, to this line of

thought was afforded by Dr. Hammond's paper above alluded

to, and in which he endeavoured to show that Guiteau suffered

from the Mania without Delirium of IMncl ; strongly, hou'v.^r.
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expressing the opinion that the condemned man ought to suffer

** the full legal penalty for his crime, and be executed with

the distinct undorstnndiug that ho is a lunatic deserving of

punishment." Dr. ilauimoud argued that " there is no neces-

sary oonnection between medical insanity and legal insanity
;"

and if by this he means that medical insanity includes far

more than legal insanity, I entirely agree with him, for,

strictly speaking, every deviation from the standard of mental

health produced by disease is a state of medical insanity. That
is to say, it is a symptom of disease which the physician may
be called upon to give advice about, or to treat by appropriate

remedies, but which might afford no justification for any legal

proceedings whatsoever. And this proposition, which is ten-

able and reasonable, is the opposite of the one which was

maintained by Guiteau himself, namely, that he was legally

insane, but not medically insane, or rather, as he put it, " I

believe that I was insane in law, but not in fact" But insanity

in fact includes insanity in law, unless insanity in law is a

fiction, which no one can suppose it to be. It may be right

or wrong for the lawyers to draw the line through the field of

insanity where they have drawn it, and to enact that all on

one side thereof shall exonerate a man from responsibility,

while on the other side thereof a man shall be liable to punish-

ment But it would seem that for the practical purjx)8es of

the rough justice with which mankind must be satisfied,

it is necessary a line must be drawn somewhere, for it is

impossible to exonerate from punishment all criminals who
deviate from the normal condition of sane and reasonable men.
Indeed, if morality is natural, we must admit that no such

criminals can exist, since, as a matter of fact, we can find no
criminals who are not mentally in disaccord with existing

circumstances. Guiteau may be such a criminal, or, as one of

his most ingenious defenders has said, he may be " simply an
anomaly in the fourth quarter of the nineteenth century, and
only a type of an earlier civilisation than ours." That the

rules of law should be so elastic and fluctuating as to adapt

themselves to all anomalies of character, is impossible,

while man's knowledge is so dim and his powers so imperfect

that ho oannnt inflict the samo piinishn^iont for the same
Vnl. V. Q
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ofienccs upon apparently healthy criminals without the

grossest inequality of sufTering. It follows firom these con-

siderations that all the discussion wliich has raged with regard

to the punishment of insane offenders has had its origin in the

persistent attempt to review and amend legal rules according

to medical principles, or, as I have long ago pointed out, from

the fallacy of regarding something definite, that is to say,

legal insanity, us if it were insanity in general, which is the

old fallacy of changing the argumentum de dido secundvm quid

ad dictum simpliciter.

For there cannot be the shadow of a doubt that teeundwn

quid, that is to say according to the law on the matter laid

down by the Court, Guiteau was responsible for the assassina-

tion of President Garfield, and justly amenable to the capital

punishment to which he has been condemned. The most

simple statement of the circumstances immediately pre-

ceding and attending the crime can leave no doubt upoB

any reasonable mind that Guiteau did know the nature of the

act he committed, and that he knew that it was wrong, and

contrary to the law. If he knew this he was legally found

guilty and condemned. Having regard to the notoriety of the

facts, it seems superfluous to attempt the proof of this limited

proposition.

IJut the wider and more interesting question to medical

men may ])erhap8 still be considered unanswered, namely, was

Guiteau in any degree or in any manner insane? Could he

be said to be insane according to the dictum Bimj^ieiter ? A
mediuil man is essentially a naturalist, and is always anxious

to arrange his cjise in the right chiss, and to ntune it correctly.

Must Guiteau, therefore, be considered an insane man who was

held responsible ? One of the American pamphIot<t»r8 on the

subject asserts broadly, " that of all our leading authorities in

diseases of the nervous system, not one testified that Guiteau

was sane," a statement which can only be considered as having

some foundation in truth by a peculiar interpretation of the

meaning of the phrase, " leading authorities in diseases of the

nervous system," for most undoubte<lly a large prop<irtitm of

the leading authorities u{)on insanity in America testifie<l nith

unhesit^vting directness that Guiteau was sane.
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But if Guitcau was not irresponsibly insane, can it bo really

shown that he was insane in any other degree or manner?

Can it bo shown that his mind was in any way deranged from

the effect of disease, that is to say, in a state of medical in-

sanity ? Or failing this, can it be fairly argned that Guitcau

suffered from a form of insanity which corresponds to none

of the medical types of insanity, and which was not connected

with bodily disease, but which was the growth of a lifetime, and

the slow development of several influences ? Both of these

positions seem to have been taken by the defence at Guiteau's

trial, and they certainly have both been assumed in articles

and pamphlets which have been published since his condemna-

tion. These assumptions or suppositions have been a good

deal mixed, but it is desirable that they should be considered

as much apart as possible, for if the real presence of medical

insanity could be shown, it would not be needful to enter into

the more arduous argument as to the existence of social insanity,

or insanity of character, or of development, or whatever else

the supj)osed condition may be called. With regard to the

first proposition, namely, whether medical insanity, or the in-

sanity of disease, could be established, we are bound to

remark upon the fact that the several authorities upon this

subject have each attributed some different kind or type of

insanity, and that no two of them seem to have been of the

same mind upon the subject.

Dr. Hammond* considers Guiteau's type or kind of insanity

to have been the Mania without Delirium first described by
Pinel, which, as he interprets the illustrious Frenchman, " may
be continuous, or characterised by the occurrence of periodical

accessions. There is no marked change of the functions of the

understanding, the perception, the judgment, the imagination,

the memory, <Src., but perversion of the emotional faculties, and

Hind impultnons to the perpetration of ads of violence, or even of
tanguinary fury, without its being possible to recognise the

existence of any dominant idea, or any illusion of the imagina-

tion to which the acts in question can be ascribed."

But surely this is in no wise a correct description of

Gnitean's case, who never displayed the slightest inclination

• New Tock Medical Gnzctto,' Mnrcli 18, 1882.

Q 2
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to blind impulses to acts of violence or of sanguinary

fury, but whoso conduct was in a remarkable degree cool,

calculating, and foreseeing. Pinel's description, the aocnracy

of which every experienced alienist must have recognised,

applied solely to the cases of Mania to which he himself confinea

it by his designation ; and to say that a man who was capable

of living in the publicity of hotel society without attracting

attention to his conduct is a maniac, is a perversion of the term,

at least, as it was used by Pinel, and therefore as we are bound

to accept his meaning of the term as used by him in his

delineations of the types of insanity he had observed. It is

true enough that since Pinel's time other observers, or perhaps

it would be safer to say writers, have described long-lasting

cases without prominent symptoms in which these blind im-

pulses to sanguinary fury have existed without defect of the

understanding, and that the attempt has been made to establish

such cases as a type of insanity under the designation of

homicidal mania. According to the theory of this supposed

type of insanity, the blind impulse is to destroy human life

without forethought and without purpose, and therefore it does

not ai)ply to Guiteau. But it would be obviously unfair to

include Dr. Hammond among these speculative pathologists

who would certainly not accept the conclusion that a person

suffering from such form of disease ought to undergo the

penalty legally due to his actions. It seems therefore enough to

|K)int out that Pinel's delineation of manie ians dilire does not

apply, as Dr. Hammond supposes, to the case in question. It

is curious that while Dr. Hammond, who recognising in Guiteau

a distinct form of me<lical instmity, thinks nevorthcloss that ho

ought to suffer the extreme penalty of the law, Dr. Walter

Channing and Dr. Charles Folsom, who have more difficulty

in deciding U{X)n the distinct form of medical insanity in him,

think that he ought to l>e exempted from the punishment

attached to his crime. Dr. Channing* says, that "to say how

insane Guiteau was, or to what s{)ecial class of the insane ho

belongs is extremely difficult." He considers that ^he resembles

many of the lunatics who {Missess a mania for writing." He also

thinkM that "an exhibition in all ways so extraordinary as the

> ' The Mpniiil Btottu of Guiteau.* Ouabridgv. U.a
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coudact of Guitcau at his trial b not to my knowledge on

record; and it is not too much to say that it would be a

disgrace to American jurisprudence wcro it not so explainable

on the ground of insanity."

Dr. Channing also thinks that Guiteau had insane delusions,

(•s[>ocially the delusion that he, "an insignificant good-for-

ii.'ihing," was "entitled to one of the most imi>ortttnt offices in

the gift of the Government
;

" and another delusion, " that there

was a political necessity to destroy the President to secure the

country from a civil war." But Dr. Channing thinks :
" It was

unfortunate that Guiteau's counsel laid such stress on inspira-

tion, as its existence as a delusion could be easily disproved,

and thus the most important element of insanity for the

defence could bo shattered. The real elements of insanity

hanlly came to the surface, and the prosecution therefore had

little to disprove beyond insanity in the father, and inspiration

in the prisoner."

There is some likelihood, however, that the more general •

opinion will be that Guiteau, to say nothing of his counsel, ex-

ercised a sounderjudgment than this medical advocate when ho

said, " If the jury believe that I believed, that I had a special

inspiration to remove the President, then they must find me
insane. I believe that I was insane in law, but not in fact."

Clearly the only point on which delusion was debatable was

that of the asserted inspiration ; while the delusions so called by

Dr. Channing are like many common beliefs among ignorant

and excited men in countries where the time is out of joint.

To stamp them as delusions would shield from legal repression

the most dangerous elements of political disturbance.

With regard to Guiteau's conduct in court, " which would be

a disgrace to American jurisprudence were it not so explainable

on the ground of insanity," the full validity of the excuse can

scarcely be expected to be felt in countries where the pro-

cedure of American jurisprudence is not admitted to bo

faultless. Perhaps it may fairly be considered in conjunction

with Dr. Bayers* proposal that Guiteau ought to be found a

lunatic in order to prove that no sane citizen could take the

lif of a President of the free and enlightened Republic, as an

^tiiiitising example of vaunting patriotiijm. The real explanation,
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however, of Guiteau's conduct in comi was afforded bj
Judge Cox in his charge, wherein, quoting the Constitu-

tion of the United States, he shows that in all criiuinal

prosecutions the accused has the right ** to be confrontod

with the witnesses against him," and calls to the mind of

the jury that the declarations of the prisoner during the

trial ** could not have been prevented except by resorting

to the process of gagging him. Any suggestion that you

could be influenced by this lawless babble of the prisoner

would have seemed to me simply absurd, and I should have

felt I had almost insulted your intelligence if I had warned

you not to regard it." The most competent witnesses testified

to the opinion, founded uix>n observation, that Guiteaa was

playing a part during the trial, by which we suppose they

meant that he was endeavouring to impress the jury with the

belief that he was insane. If so, he certainly played it badly,

for not only did he fail to impress the jury with the belief in

his insanity, but he appears to have left the impression upon

most of those who have only read the records of the trial, that

he was sane during the trial and quite capable of self-control.

The carefully-balanced opinions which Dr. Charles Folsom*

has expressed with his usual moderation arc not more con-

vincing than those alre^uly referred to, and would have leffc any

one who might have had to act upon them in a state of

complete bewilderment The crime, he thinks, was the result

of criminal motive and insanity in inextricable combination ;

but the kind of insanity from which the criminal suffered he

cannot decide upon. If it were '* chronic subacute mania of a

recurrent or ptiroxysmal type, it seems to me that his mental

condition at the time of his trial indicated responsibility
;

"

and Dr. Folsom seems to hesitate between this type of chronic

subacute mania, and moral affective or impulsive insanity,

and lastly between these and a slowly progressii^; form of

gencrtil ptiralysis of the insane, the ftcriod of incubation of

which he thinks may be the whole previous lifetime. Dr. FoU
Bom also thinks that Guitcau "shot the President nnder the

influence of a delusion," but what this delusion was he does

< ' Aiurritun I^iiw Reriow.' FM>. 1882 ; ' Boslon M«die«l and Sorgiaa

Juiinwl,' Pub. IB, 1(M<2.
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not indicate, although he exclades the delusion of inspiration,

as an *' afterthought adopted as a means of escape from the

gallows, of which he was proTed to hare made no mention in

his earlJ explanations of the murder."

In passing, it may be remarked that there was not one scrap of

«'vi<leQoe of any paroxysm of mania or even ofordinary yiolence,

iu Guiteau*s history, excepting that he once 'raised an axe'

against this sister, but without striking at her, and without

any words, gestures or circumstances to interpret the action,

so that what the action meant is left in utter obscurity. As
suggested in these pamphlets, he may at some time or other in

his life have had accessions of maniacal excitement, of which

there was no observation ; but to what tenuity of feebleness

is argument reduced when the unrecorded gaps of a lifetime

are submitted as probable explanations of its gravest event ?

As to the suggestion that Gniteau may have been in the

incubation period of general paralysis of the insane, which,

according to Morel, may extend during the whole previous life-

time, it would seem that that clear-thinking and precise

alienist intended to teach that the whole of a man's life may
be such as to lead up to the development of general paralysis

;

which is certainly true of the incubation period of many types

of insanity. But if any signs of general paralysis existed in

Guiteau, they must have been observed by some of the

numerous medical men by whom he was examined ; and the

supposition that he might be in that period of the incubation

jieriod in which no signs can be recognised, and in which there

could been have no effect upon his conduct, is too irrelevant

to be seriously considered.

It would seem, therefore, that Dr. Folsom also has failed to

adduce valid grounds for the supposition that Guiteau suffered

from any one of the forms or types of insanity as they are

known to and recognised by medical men. Dr. Folsom does

not appear to have made up his mind on the question of

Guiteau's punishment, so much were ** crime and insanity

mixed up in his case." Fortunately the punishment of such men
is not decided upon by medical men, and it must be satisfactory

to Dr. Folsom as a good citizen that he is able to state that,

** as the case stands, he [Guiteau] has impressed the criminal
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classes and the country at large as being an onscmpuloas,

dangerous villain, with a badly-arranged mind, feigning in-

sanity to save his neck. The verdict of the jury has met
with almost universal approval." The impression ujwn the

criminal classes is most imjwrtant, for the great end of punish*

ment is to impress their minds ; and it is also well that the

public conscience approves the result of the trial, even according

to the testimony of a highly conscientious writer who does not

wholly or heartily approve of it. And this being so, the vehe-

ment objections of another medical writer may well be passed

without further remark.

Dr. Folsom, in a pregnant paragraph, has attempted to show

that Guiteau's shooting the I'resident was to a certain extent

the logical result of bad training, unscrupulous character, self-

conceit, self-will, disappointment, cowardice, partizanship,

religious delusions or deceit, poverty, love of notoriety, &c.

That is to say, taking a man's history, his actions are the

result of his character, although we would scarcely say the

logical result. But if this be admitted with regard to Guitoau

by his most competent medical defender, it follows that the

explanation of insanity must be surrendered, for conduct

cannot be the result of natuml character and also the result

of the interference of disease ; and on the whole purview of tho

case it seems to bo impossible to escape from the eonclnsiou

that the crime of this assassin was the result of his oharjicter,

as it was formed under social influences to which any sane

man might have become subject. It would be tedious and

superfluous to go yet again over the details of the many times

told tale of this criminal biography; neither does it seem

necessary to comment at any length uj)on the weighty and

unanswerable evidence of the alienist-physicians who gave their

evidence for tho prosecuticm. There are, however, one or two

])oints upon which some comment may possibly be useful,

and the most important of these is the different and extreme

opinions which were expressed on the influence of honnlitary

pre<lisiK)8ition to insanity. On tho one side it was argued at tho

trial, aud has since been urged by medical wTitcrs, that " there

was a strong hereditary predisixwition in tho caw ;" while on the

other sido it was as strongly aflirme<.l that the insanity of direct
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relatives in the ascending line, i.e. of parents and grandparents,

was alone to bo considered as of possible importance in

influencing the mental health, and that the insanity of

collateral relatives was of no significance whatever. And on

this principle it was assumed that the insanity of Guiteau's

rehitives, who were of collateral and not of direct relationship,

fuuld not in any way elucidate the question of his own mental

state.

This principle, however, cannot be accepted unconditionally,

for although the general rule may be correct that the tendency

to mental dLsetise can only be inherited from parents or grand-

pjircnts, yet that which it is desired to show in such a case,

namely, a family disposition to disease, may derive as great

probability from a large number of collateral instances as from

a smaller number of direct ones. Favourable circumstances

sometimes enable parents to escape the manifestations of

disease in themselves while yet they transmit the faulty

organism of the race, so that the insanity of uncles, aunts, and

cousins may become an element in estimating proclivities to

constitutional disease. I must, however, add that in my
opinion the argument in favour of insanity founded upon the

8U})posed transmission of an hereditary tendency to mental

disease has of late been used in most absurd and unjustifiable

excess, and I do not know that the interests of justice would

be damaged if it were to be excluded altogether in judicial

inquiries ; for if it could be clearly shown that both a man's

parents, and all four of his grandparents, and all his uncles and
aunts had been unquestionably insane, it would afford no proof

whatever that the man himself had been insane. Such

evidence would at most strengthen the presumption that he

had been so under circumstances which would otherwise be

more doubtful. Such evidence can never be a satisfactory

substitute for more direct evidence as to the issue, and the

small worth it possesses must at once be felt when we consider

that only a moderate proportion of the children of insane fore-

fathers ever do become insane.

The procedure by which courts of criminal justice attain to

that which is (curiously enough) Ciilled the moral probability

on which tlu'v act is too rough and coarse to encounigo the
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nicer investigutions into psychological heredity, and until the

courts are better instructed, one form of insanity among
relatives will probably serve as good a purpose as another to

give a sympathising jury an excuse for acquittal. Yet it is

not the less known to those who have studied this question

that the hereditary tendency to mental disease follows certain

forms of insanity, or even of nervous disease which is not

insanity ; and that the forms of insanity so acquired are often

distinguishable, so that an exjierienced mental physician mny
often form an opinion ujwn the probability of a given case *..(

lunacy being hereditary, even when he is quite ignorant of the

family history. An example of an opiK>site kind was afforded

in the American affidavits sent to this country in favour of the

poisoner Lamson, in which the senile dementia of two uucles

who died in a New York asylum at an age verging upon four-

score, was gravely propounded as evidence of hereditary

insanity in that peculiarly cruel, cool, and calculating

murderer, whereas it only proved that some of his relations

were long-lived. Surely until evidence as to the influence of

heredity can be better appreciated at its real worth, it would

be better to exclude it altogether, and to insist upon more

careful investigation of the real question at issue, which of

course is the actual state of the man at the time of the offence.

Another jwint of the greatest importance which, but for the

admissions which the prisoner made during his examination by

Dr. John P. Gray, might readily have been the cause of a

great mistake and a miscarriage of justice, was the supposed

delusion that the prisoner believed he was inspired to the act

by the Deity. No other belief at any time attributed to

Guiteau could be reasonably construed into an insane delusion,

notwithstanding Dr. Folsom's curious opinion that Guiteau's

expectation of approval from the President's enemies was an

extraordinary delusion. The belief in Divine inspiration is

very different, and might easily have been considered a

delusion if not explained. The explanation is afforded by the

doctrines, and the phraseology in which they are ezpreased, of

the religious community with which Guiteau was intimalely

associated, and which he had imbibed from his earliest yean.

It is surprising that the influence of this curious sect or
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oommunity, the Perfoctionisto of Oneida, npon the mind

and conduct of Guitcau was made so little of at the trial,

either by the pn^ecution or by the defence. Probably

it was felt to be a double-edged argument dangerous to

handle. It would be diflficult, however, to over-estimate

this influence, and probably it would not be too much to

say that the assassination of President Garfield was the

outcome of Oneida, for we must not forget that Guiteau's

father was an enthusiastic believer in the doctrines of Father

Noyes, and diligently impressed them upon his son, indeed

upon his sons, for Guiteau's brother expounded in court the

creed which sounds so strange in modem ears, of the real

battle between God and the Devil, and the part we take in it.

** That was my father's theological view, it was my brother's,

it is mine." When Guiteau actually entered the community

he must necessarily have believed in the main doctrine of his

co-religionists, that all actions are directly inspired by God or

by the Devil ; and after ho left the community it is plain, from

his letters and papers, that he retained and acted upon that

belief. It was by Divine inspiration that he believed himself

destined to establish a great theocratic newspaper. If he had

been attacked by bodily disease he would have trusted to the

Faith Cure as it is used at Oneida, that is to say, its cure by

the direct personal intervention of God in answer to prayer.*

And it is unreasonable to suppose that in the most grave and

serious action beyond all comparison in his life he would

cease to entertain his most habitual thought. But was this

belief an insane delusion ? If so, all the world is mad outside

each man's little circle of fellow-believers. The inpx)nsistency

involved in the belief that God can inspire a wicked act does

not make the belief an insane one, for we know that the

" devil can quote Scripture to his purpose," and that more

devilment has been done in God's name than in any other.

That the belief was not a delusion is evident from the fact

that it was derived from the teaching of others ; that it was

not the result of disease ; and that Guiteau attempted to make

others believe that it was a delusion as an excuse for his crime,

' For a good cU-ticription of the IVrfcj-tioiiists of Oneida and their creed nnd

mode of life, see NurdhuflTa ' Commuoistic Sucietiet of the Uuited States,' p. t!;>8.
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which no one under the insane delusion of inspirtiUuu »imi1«1

have done. It was a sane belief, probably as sincere as many
other religions beliefs ; a belief which may do good or evil in the

world as it is entertained and acted upon, with purposes more

or less consistent, by good or by wicked men. The answer

w hen such a belief is urged as an excuse for crime is that other

men may entertain and act upon it more consistently than the

criminal. The judge and jury may say, " We also believe in

the inspiration of the Almighty, and we have prayed to Him
that He will enable us to give a just judgment upon you, and

our judgment, inspired by Him who is the source of all justice,

is that you are Guilty, as indicted, and that you must suffer

the penalty of your Crime."
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Diseases of the Spinal Cord. By Byrom Bramwell, M.D.,

F.R.C.P. Edin. 8vo. pp. 300. With 42 original chromo-

lithograph drawings, and npwards of 100 other illustrations.

Maclachlan & Stewart, Edinburgh, 1882.

The work before us is a gratifying evidence of the increasing

attention {mid to the study of nerrous diseases, and an evi-

dence, let US hope, of the increasing demand on the part of

students and practitioners for the most recent information

respecting them.

Dr. Bramwell's work is well adapted to supply this informa-

tion with regard to the diseases of the spinal cord, and in as

simple a form as is compatible with accuracy.

The first chapter of the work is occupied with a brief

account of the anatomy and physiology of the cord, but which

is sufficiently full and comprehensive for clinical purposes.

The " tracts " or " systems," of which the spinal cord is com-

posed in its transverse area, as determined by the embryological

investigations of Flechsig and others, are described with great

care ; and the whole chapter is, like the rest of the work, fully

illustrated by many admirable diagrams.

In the second chapter Dr. Bramwell deals with the patho-

logical anatomy of the spinal cord, and most of his own

original observations appear in this section. The careful

descriptions and drawings of the morbid changes in a case of

cerebro-spinal sclerosis which came under his observation may
be noticed as a particularly favourable specimen of his work.

Not only are the lesions of the spinal conl described with great

care and minuteness of detail in this section, but the jKisitivo

and negative symptoms caused by each lesion arc also briefly

enumerated.
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Tho tliird chapter is tbo most vaiuabli; in tlio l>ook U) the

clinical student. After giving an admirable outline of the

method of case-taking, the author proceeds to give specific

instructions regarding the precautions which must be taken,

and the tests which must be applied in order to give scientific

accuracy to the clinical investigation. The part which relates

to the examination of the disorders of the motor and trophic

mechanism of the cord, is illustrated with Erb's diagrams of

the reactions of degeneration and Ziemssen's plates of motor

points. The author's explanation of the action of the reflex

mechanism presiding over the functions of the bladder, rectum,

and sexual organs is particularly deserving of attention. The
diagrams by which the action of these complicated mechanisms

is illustrated are very effective. This chapter is brought to a

close by a general sketch of the diagnosis, prognosis, and treat-

ment, which shows that the author is as familiar with his

subject at the bod-side as he is in the pathological room and

physiological laboratory.

In the fourth and last chapter, which occupies rather more

than one-third of the volume, a very elaborate tabular classifi-

cation of the diseases of the cord is given, and the organic

affections are afterwards separately described. The description

of each disease is necessarily brief, but it is always lucid and

accurate, and nothing essential is omitted. Dr. Bramwell tells

us that it was not until the other three chapters had passed

through the press that he determined to add a description of

the individual diseases. The working-out of an after-thought of

this kind is sure to entail inconveniences. The result in this

case is that Dr. Bramwell has had to repeat in the last chapter

much of what he had already stated in the sections devoted to

the pathology of the cord, and consequently there is a seeming

want of harmony and logical consistency between the various

parts of the work. Students, however, will readily pardon any

defect in the structural arrangements of the book which

may have arisen from the cause assigned, and they will only

lx> too thanlcful to Dr. Bramwell for sacrificing some degree of

logical consistency, rather than omit the description of the

individual organic diseases.

Tho work throughout is profusely illustrated by wooclcnts
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and chromo-litkographa. Several of the woodcuts are borrowed

from well-known sources, while a large number—the majority

]'
'

'

'. -are original; it would be difiicult to imagine any
III tul diagrams as aids to diagnosis than those which

appear in this work. But the chief glory of the book, so far

as illustmtiuns are concerned, is to be found in the chromo-

lithographs, as many as forty-two of them appearing in a work

of about 300 pages. The chromo-lithographs were drawn by the

author himself, first with the camera-lucida, and then in litho-

graph chalk, and are, with two exceptions, representations' of

his own sections. These illustrations are indeed works of art

;

the representations of sections stained by osmic acid are quite

unique of their kind, and no one who has not seen the original

sections, as the present writer has had an opportunity of doing,

can understand the extreme faithfulness with which they

represent the originals.

This book must greatly enhance the already well-earned

reputation of Dr. Bramwell as a neurologist, and it cannot fail

to j)rove an acceptable and safe guide to all those who wish to

oliiain a scientific knowledge of the diseases of which it treats.

J^UIES liOSS.

Sur les fonetiona de la Veme, By Prof. A. Mosso and P.

J*ELLACANT. (Reprint from the 'Archives Italieunes de

Biologic.') Turin, 8vo, 1882, pp. 66.

The investigations related in this pamphlet were conducted by
means of the plethysmograph, both on animals and on the

human subject. The importance of the results obtained by
the authors can scarcely be overrated; they throw light not

only upon the various vesical symptoms in nervous affections,

but also upon the functions of unstriated muscles generally.

The methods employed by previous observers were too crude

to give either accurate or complete information on the subject;

and Profs. Mosso and Pellacani's contribution constitutes

a great advance in our knowledge concerning the important

subject-matter of their experiments.

By registering the varying pressure of the liquid within the

bladder they were able to determine the slightest changes
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(dilatation or contraction) of its walls. This they did by

connecting the registering apparatus with a catheter within

the bladder, taking care to eliminate the effects of extraneoof

pressure (such as that due to contractions of the abdominal

mnscles). The details of the method are fully described In

the Memoir. The shortest contractions of the bladder last six

or seven seconds, and are thereby easily differentiated from

compression of the organ through contractions of voluntary

muscles.

Experiments on the human subject show that wery psyehieal

actf intellectual, emotional, volitional, as well as every sensory

perception, is accompanied by a contraction of the bla<Mer.

Moreover, they prove that the bladder can be made to contmrt

by a pure act of the will, apart from any sensory reflex,

without the concomitance of abdominal pressure. (Tliat no

abdominal pressure is required for normal micturition is

clearly shown by the vigorous expulsion of urine by curarised

animals.) There is therefore an unstriated muscle, the bladder,

which is under the direct influence of volition, as there are

several striated muscles which are beyond that influence.

The influence of psychical states on the bladder fully

coincides with what we know to occur in blood-vessels. Prof,

Mosso in his classical researches on cerebral circulation ^ has

put this point in evidence. The question arises, however,

whether the bhidder under any conditions undergoes dilatation

or contraction without the accomiwniment of similar changes

in the blood-vessels. Simultaneous tracings of the respiratory

movements, arterial pressure, and vesical pressure clearly

show that the latter may vary without any corresponding

variation in the former, nay, that it may increase whilst the

former diminishes (as, for instance, when the pneumogastrio

is cut).

Experiments made on thoroughly curarised animals, with

the bladder exposed, confirmed the results of the experiments

made on man, imd showed that every psychical act, every

excitation of a sensory nerve, is accompanied with a contrao-

tion of the !)Iad<Ior. " The movements of this organ,** say the

' 8ee «* BMn,** April. 1881.
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authors, "demonstrate the painful fvct that sensibility and

consciousness remain intact in curara poisoning "; and they

affirm that the bladder constitutes a more delicate assthesio-

meter than the blood-vessels, in no way inferior to the iris

itself.

Contractions of the bladder giro curves which cannot be

reduced to any type, owing to their irregularity, and are

always protracted, as we have previously stated. They may
extend over several minutes, and during that time undergo

many variations in their intensity. It is obviously difficult

to distinguish between such contractions and changes in the

tonus of the organ. Nor is it of any importance that we

should do so in the case of the unstriated muscular fibres

which differ so widely in their properties from the striated

fibres. Wo may therefore speak indifferently, at least for the

present, oi changes in the tonus, or of very slow contractions

and relaxations of the bladder.

The authors have made many observations on the variations

in the tonus of the bladder during normal and artificial sleep

;

but we shall not dwell here upon these, and merely summarise

their results with reference to the vesical tension. The elasti-

city of the bladder is considerable, and under the same pres-

sure the organ may contain different quantities of fluid. The

want to micturate occurs whenever a certain pressure is reached

independently of the mere amount of fluid. Considerable

distension leaves after it a condition of dilatation of more or

less duration.

We reach the interesting subject of the influence of the

cord on the bladder. Preliminary experiments showed that

sensory impreswons, even powerful, did not produce contraction

of the bladder in animals whose cord had been cut through

high up, unless large doses of strychnia had been administered.

The main task was, however, to determine in what part of the

cord the motor supply to the bladder is contained. This the

authors did by the method of spinal hemi-sections, but did not

use the very deceptive method of Budge (faradisation of the

cut end of the cord) for testing the effect, but applietl the facts

elicited previously with reference to the response of the bladder

to sensory stimuli. A series of experiments and counter-

VOL. V. B



242 CRITICAL DIGESTS AND

experiments gave them very uniform results. We refer the

reader to the original memoir for the details of, and the pre-

uautions taken during, these delicate manipulations. Their

conclusions are : That motor-fibres of the bladder are contained

in the posterior columns of the cord, or in the extreme posterior

bundle of the lateral columns ; that the portions of the cord

anterior to these do not contain any vesico-motor fibres.

With reference to the sympathetic nerve, we find that the

excitation, central or peripheral, of the cut filaments produces

in both cases movements of the bladder; hence that it has

sensory as well as motor functions. On the other hand, it

cannot be the sole source of supply to the bladder, for its com-

plete extirpation—an operation undergone by dogs without

any notable ill-results in other respects—left the vesical func-

tions unimpaired.

The authors give a history of the various views held by

physiologists, from Galen to Goltz, on the mechanism of mic-

turition, and give their own experiments and conclusions

concerning it. They lay special stress (1) upon the sufficient

power of the vesical muscle itself, removed from the influenco

of abdominal pressure, to raise a column of water of consider-

able height (1*5 to 2 metres for a dog)
; (2) upon the reaction of

the bladder to volitional impulses. These points have heoa

alluded to already as established by various experimenta The
authors further show that the act of micturition is entirely

independent of the respiratory movements, and can begin

whilst the abdominal muscles were either contracting or n^lax-

ing for inspiration or expiration. Any attempt to interrupt

the act, however, is accompanied with a deeper tnspmitory

efibrt. The abdominal pressure, moreover, can readily be

registered by means of a small india-rubbor bag introduced

in the rectum ; it may thus be demonstrated that this pressure

is not sufficiently powerful to overcome the resistanoe ot the

vesical sphincter and urethra, even as measured post-mortem.

The general conclusion to be drawn from all these fiwts is

that any respiratory change observed during miction is only •

phenomenon of inhibition, similar to those observed during

cerebral activity for instance, and not as an act directly con-

tributing to the compression of the bladder.
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Another point brought to light by Profs. Mosso and Pellacani

is that there is no antagonism between the actions of the

detmsor and sphincter muscles ; every contraction of the one is

accompanied by a contraction of the other. The expulsion of

the urine therefore takes place only when the contraction of

the former is sufficiently powerful to overcome the resistance

of the latter. The phenomenon of involuntary micturition,

under the influence of emotions, A'c, is not due to any paralysis

of the sphincter (which can be shown under such conditions to

be contracted), but to the direct action of the detrusor ; and

the frequent want to micturate felt under many psychical

conditions depends upon increased pressure within the bladder,

due to a persistent increase of the tonus.

During sleep the vascular and vesical tonus is diminished,

and remains low as long as we remain warm in bed. Hence

the want to micturate is not felt to any degree until we leave

the bed, and expose the skin to the colder air. Then the tonus

is at once increased, as becomes equally manifest by the contrac-

tion of the cutaneous vessels, and desire to relieve the bladder.

This fact illustrates the general law, that the desire to

micturate depends not upon the quantity of liquid contained

in the organ, but upon the amount of pressure exerted upon

its walls—the truth of which has been established by the

authors in a great variety of experiments ; they show that the

converse holds, i.e. that when the desire disappears, the pres-

sure diminishes. It is within everybfedy's experience that the

feeling of plenitude of the bladder frequently disappears if the

desire to evacuate it is resisted for a short time. Under such

circumstances, though the distension of the bladder goes on

increasing, the pressure within is relaxed through a diminution

of the tonicity.

We have still to mention briefly the results reached by

Profs. Mosso and Pellacani with reference to the influence of

certain respiratory influences on the condition of the bladder.

Experiments on man, and animals with the cord cut or entirely

destroyed, show that arrest of respiration or asphyxia produces

a contraction of the bladder. The same effect follows a deep

inspiration. Apnoea following a series of deep inspirations

causes a diminution of the vesical tonus.

r2
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Tho bladder contracts when the action of the heart is

arrested. It first contracts, then rapidly dilates, on destruction

of the medulla oblongata ; and though in this case the

vascular tonus did not participate in these fluctuations, it may
be said in a general way that "under conditions which

excite the vaso-motor and the respiratory centres, there is at

the same time stimulation of the muscular walls of the

bladder."

Profs. Mosso and Pellacani promise us further contributions,

destined to elucidate more completely several of the results

recorded in their already very valuable contribution to the

physiology of vesical functions. The interest and practical

importance which their labours have for the neuro-patho-

logist are too evident to need any comment on our part

We need only express to them our thanks for their past

and best wishes for their future labours.

Eandhuch der Elektroiherapie. By W. Erb, M.D., Prof, of

Medicine in the University of Leipzig. (Part I., 300 pp.)

8vo. Leipzig, 1882.

The great expectations raised by the announcement of Prof.

Erb's Treatise on Electrotherapeutics have been fully realise<l,

at least with reference to the part of the subject treated in tho

first instalment of the work. Within 300 pages the author

gives a short history of the applications of electricity to metlical

purposes, then discusses electrophysics and electrophysiology

in so far as they concern the subject in hand. As might be

expecte<l, electrodiagnosis, which may be said to owe its

existence to the untiring zeal of Prof. Erb, is treated in a

masterly fashion. Finally, we have an excellent expos^ of

the general methods of electrical treatment, and their rationale.

Though the author has no new discoveries to impart, yet it

may truly be said that this volume marks a new era in the

development of electrothera|)eutic8. In Germany, where the

influence of his teaching was directly felt, his principles have

already found their application in the iuinds of many able

followers and fellow-workers. IWt even there the organization
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of those doctrines into a continuous exposition must have a

powerful effect in furthering the progress of the theory and

practice of electrotherapeutics; whilst in other countries the

apparition of a clear rational book on the subject will be

welcomed as a new revelation. The majority of the treatises

on medical electricity are mere sketches, or, if they have

any pretensions to completeness, consist often of painful

compilations of undigested, useless matter, interspersed with

narratives of wonderful cures. The gross ignorance of physical

principles displayed by certain authors make a curious contrast

with their funtiistic ease in evolving physiological data from

the depths of their inner consciousness. The systematic

silence preserved with reference to cases where the panacea

has failed to cure, or where the results have been temporary

only, give to such writings that appearance of ex parte pleading

which has brought the whole subject of electrotherapeutics into

suspicion and contempt among us.

We hail the appearance of Prof. Erb's book (of which, we
understand, there is a hope of seeing an English translation)

as one WTitten not only by a master of the special branch of

medicine with which it is concerned, but also by a representa-

tive of modem neurology—hence as a book calculated to

command respect and disarm prejudice.

Nothing could be happier than the unerring certainty with

which the author knows how to deal with the troublesome

questions of electrical treatment, always keeping in view both

the reality of results obtained empirically, and the almost

absolute want of experimental data whereby to explain them.

For him, as for us, the first duty of one who wishes to make

a rational use of electricity in medicine is to become thoroughly

master of the physical principles which govern the application

of the current to a composite electrolyte, such as the human
body. The unipolar method, the basis of all that is sound

and durable in electrotherapeutics, of diagnosis especially,

is itself an encouraging fruit of the increasing knowledge of

those principles.

It would be impossible to enumerate all the excellencies we
find in Prof. Erb's lectures; but we feel no regret at our

inability to give even a short resume of the volume, for we
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feel qoite sure that all those who take the slightest interest

in the subject of electrotherapeutics will be anxioos to read it

for themselves. And having read it, they will appreciate the

difference between the new science and the old.

ExperimenteUe und Krituehe Uniersuehungen zur EUetroA&rafU
de» Gehims. By L. Lowenfeld, M.D. Munich. 8to.

pp. 146.

This book may be divided into two parts. The one, historical

and critical, contains a copious list of references, and does

credit to the author's industry in ransacking the medical

records from the time of the earliest therapeutical applications

of galvanism down to the present time. The various opinions

held on the effecU of electricity applied to the human brain

(through skin and bone) are recapitulated and criticised. In

his anxiety to be complete. Dr. Lowenfeld does not respect the

rules of perspective, and takes great paius to analyse and refute

at full length the " physiological " thctiries of certain electro-

therapeutists—views which carry much the same scientific

weight as that which their notions about hydrostatics or

spectral analysis may have. Still we are grateful to the

author for having brought together so much matter, and

thereby facilitated the task of future investigators.

The main phenomena produced by transverse galvanisation

of the human bniin are subjective giddiness, an objective

tendency to fall towards the anode on closing, towaids the

kathode on opening, the circuit, certain nystagmus - like

movements of the eyes. To these we may add a sensation of

cerebral oppression and of sickness. Hitzig has studied some
of these effects with much care, and according to him the

rotation of the eyes is of the nature of ** forced movements,"

and the loss of equilibrium must be considered as consequent

upon thorn.

This theory is not free from objection, and perhaps £rb*s

suggestion satisfies the conditions of the problem more com-
pletely. He lays that the equilibration of the body may be
considered as depending upon a centripetal, bilaterally sym-
metrical, influence. If this influence is disturbed, as would be
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the case by a transverse galvanic current, and its unequal polar

influence on either hemisphere, the equilibration will be

(lostroytHl. The movements of the eye may be secondary to

this influence, and be the consequence, not the cause, of the

disturbed sense of equilibrium.

Hitherto every attempt to excite the motor cortical centres

through the skull has failed, a fact which does not seem to

discourage certain authors from assuming, under the same

conditions, a stimulation of more or less problematical and

deeply-seated centres, even by weak currents. Thus the vaso-

motor, vomiting, convulsion centres may all be brought into

play ! Nothing can be simpler than the explanation of the

functions of an organ of a highly complex structure, in which

every phenomenon depends upon the co-operation of several

j>arts, each depending for its normal function upon mutual in-

fluences which escape every means of estimation—nothing

can bo simpler, we say, than to explain those functions by

referring every single action to the excitation of a " centre," or

to the dilatation of an arteriole. Unfortunately, what is

simple is not always true.

But to return to Dr. Lowenfeld's book. The original part

of it consists of the description and discussion of experiments

made by him on the influence of the electric current on the

circulation of the brain. It is strange that the author should

apparently be ignorant of Mosso's researches, especially with

regard to the methods used by physiologists. Mosso did not

use electricity in his experiments, and it would have been

interesting to test the effect of this agent under the same con-

ditions. Dr. Lowenfeld simply looked at the superficial vessels

of the exi)osed brain through a lens, and estimated the changes

in their calibre by the eye.

This method cannot possibly yield very reliable results.

Control experiments of no kind whatever seem to have

been made by the author; a point which detracts still

further from the value of his results. But we do not intend

to criticise experiments which have clearly to be repeated

from a strictly scientific point of view. We grant, in the

meanwhile, the correctness of Dr. Lowenfeld's conclusions,*

> See 'Bbaim,' April, 1881.
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which may be sammcd up that the TeaBels of the brain con-

tract according to the polo applied to cither side, or to the

forehead and occiput But wo cannot soo of what assistance

the knowledge of such facts can be in the explanation of, and

in the indication for, therapeutical applications of galTanism

to the head.

It is, no doubt, desirable to ground empirical data upon ex-

])erimental results ; but it does not promote the advance of

medicine to force complex facts into a narrow formula. Two

objections at once present themselves against the indiscri-

minate application of Dr. Lowenfeld's conclusions to electro-

therapeuticul problems. First, he does not sufficiently take

into account the strength of the currents necessary to produce

the alleged voso-motor changes in the brain of the animal ex-

perimenteil upon. But granting that he never used these

currents stronger than is admissible in the case of the human

subject, he overlooks the fact of the difference in size between

the brains, and consequent difference of electrical density in

the two coses makes it im}X)ssible to argue from one to the

other. Secondly, in how many cases of brain-disease is the

ansBmia or hyi)enemia the causo instead of the effect of

the disturbed nervous action ? And in cases where vaao-motor

changes are the cause, why should the weak and transitory

vasomotor effects of " medical " currents act more favourably

than those, much more marked, of nitrite of amyl and the like ?

The last chapters of the book contain the views of a number

of authorities as to the curative results of cephalic galvanisa-

tion, and the best methods to obtain them. Here, aa nsoal,

doctors differ as to the strength, duration, and direction of the

currents to be used, and Dr. Lowenfeld has but one more

opinion to add to many others. But we prefer not to dwell

upon such an uncongenial topic, and conclude with stating our

conviction that Dr. Lowenfeld's groat industry, literary and

exiK'rimeutnl, will not have been spent in vain if his book

were to induce a physiologist to take up the question and

apply to it the reaooroee of modern science.

A. DE Watteville.
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Ttoria fisiologiea detta Percezione. Del Prot GlusEPPB

8EBGI. 1881.

This work is a scientific attempt to elaborate a doctrine of

perception from observation of its fundamental facts, and

deduction thence of the laws they obey. According to the

author, the difference between sensation and perception de-

pends on this, that the former implies no localisation or space-

relatiim, while the latter does. In tactile perception and in

taste perception the localisation is to the surface of the skin

or mucous membrane ; in sight, hearing, or smell it is to the

outside world. The former, the author terms adherent-local-

isation, the latter, projective-localisation. After a full criticism

of the English and German views on the subject, the author

goes on to explain his views. Chapters IV. and V. contain an

account of the nervous process in perception, the author

holding the doctrines of localisation and of transmission as

strongly as Dr. Panizza rejects them. Chap. V., on the proofs

of the j)orceptive wave, is interesting and ingenious, the author

contending for a centrifugal wave in perception, and quoting

as an instance the case in which, when one eye is examining a

microscopic appearance, the other, being open, perceives the

same image also. Unless there were a centrifugal wave

present, this, he says, would be inexplicable. After local-

isation, the next step in perception is movement of the sense-

organs, which may be of two kinds, viz. of direction or of

accommodation. The latter exists strongly marked in the

case of yision, to a less extent in that of hearing, and least of

all in smelL The former is also well marked in vision, the eye

having six muscles for the purpose. In other sense-organs they

are absent ; but the muscles of the parts to which they are

attached perform the analogous function.

The movements of organs are associated to the centrifugal

wave of perception, and produce complete localisation, both in

direction and distance ; so that the clear and distinct |K^rception

of an object is obtained by its form in space combiue<l with its

sensational quality. Physiologically we find to be associated

(a) the movement of direction, (b) sensitive excitation. Psy-

chologically there are combined {l) extension (form power),
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(a) sensational quality (colour, sound, resistance, smell).

Hence there arises objectivity which is projection, or the

externality of subjective forms, which come to be considered

as real qualities of things.

Physiological time is that occupied from the peripheral

excitation of the organ to the occurrence of localisation.

Perception reaches the maximum of clearness in attention.

Localisation, therefore, is most complete when concentrated in

a special site, particularly if at the same time there is

insensibility of the other {)erceptive centres, and temporary

paralysis of the different motor centres.

Uallucinations are formed when the centrifugal course of

the sensitive excitation occurs, without the occurrence of the

centri{)etal. The localisation represented is mistaken for the

actual.

All the processes take plaoe unconsciously. Consciousness is

only the revealing form of the phenomenon which is taking

place.

Professor Sergi's work forms the 29th volume of the

International Scientific Library, and is undoubtedly worthy

of taking its place there.

A. RaBAG LI ATI.
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CASE OF GLIOMA OF THE RIGHT HEMISPHERR

BY J. E. SHAW, M.B.

Phffncian to Ote Brittoi Bojfol Infirmary.

S. H., aet. 19, domestic servant, was admitte<l to the Bristol

Royal Infirmary, November 17, 1881, complaining of loss of

power in the left arm.

History.—Two months ago she observed a twitching or jerk-

ing of the index and middle fingers of the left hand, which
i >n for a few minutes at a time, several times a day. This
aing was not attended by any pain or other abnormal

Beus^ition, and did not interfere with the voluntary control

over the fingers when the twitching was not present. About a
week afterwards the same phenomenon was observed in the
thumb, and two or three days later in the ring and little fingers.

The jerking then affected the wrist-joint in a day or two, and a
day or two later again the elbow-joint became involved ; but
the muscles moving the shoulder-joint remained exempt. In
about three weeks feom the commencement the jerking ceased,

and she began steadily to lose power in the limb, being able to

move the arm, but not to grasp anything in her hand. She
placed herself under medical treatment until her admission to

the Bristol Infirmary, but did not observe any particular altera-

tion in her symptoms beyond the increasing weakness in the
arm, and some headache.

On admimon she presented theappenranceof a well-nourished,

healthy young woman. The left arm is weak; the fingers

cannot be quite extended, especially the inner ones ; they can
be flexed so as just to touch the palm ; the movements of the
thumb are almost abolished ; wrist can be flexed and extended
slightly ; elbow and shoulder-joints can be moved more freely,

but the movements can easily be restrained ; the hand can just
be raised to the top of the head ; the intrinsic muscles of the
thumb and little finger are a little smaller than those of right
hand ; no grooving on back of hand, and left forearm measures
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follv as much at varioos points as tho healthy one. No
evidence of joint disease, ^ys there is vl feeling of numbness
in the left hund ; but on ex{x;riiuent, there dues not seem to

be any actual difference in sensibility between the two sides.

Face syrametricul, and movements of leg unimpaired. No
abnormality in heart or other organs ; sight good.

Previous History.—Has always had good health, and has bad
no illnesses ; has never had any kind of fit, nor blow on head
that she can remember. During the last three weeks she has
had a good deal of headache, unattended with vomiting.
Tem|)erature normal. No history or marks of syphilis.

Famihi Uistory.—Father died of consumption. Mother
alive and healthy. Only one brother and one sister, both alive

and healthy.

Svhsequent History.—Was kept in bed for four days after

admission, and then allowed to get up. On attempting to walk
she noticed a stifiness of the left leg, and a day or two after-

wards she could not walk without dragging the toes along the
floor ; there was marked weakness of the hmb also, even when
lying in bed. Plantar skin reflex retarded on left side, and
less marked than on right ; knee reflexes are well, and about
equally marked on the two sides. On one occasion a slight

amount of ankle clonus was obtained in the left foot. 8he
had not experienced any kind of numbness, pain, or other

sensation in the leg previous to this jwrtinl paralysis, and was
not aware of anything 'being the mutter with it until she
attempted to walk on it. At this time, six days after admission,

the arm had become weaker than on admission, so that the
hand could not be raised to the top of the head. On examining
the face it was still svmmetrical in ap))earance, but on her

attempting to draw bacK tho angles of the mouth, it was found
that the left angle of the mouth was only very slightly re-

tractable ; this paraljTsis, however, applied to voluntary motion
only for the automatic action of tho left zygomatic muscle, as

seen brought into use in smiliii)^, for example, remained
uuiin)mire<l. How long this condition may have been in

existence it is impossible to say. Neither the buccinator, nor
tho orbicularis, nor any other facial muscle wns affected. On
ophthalmoscopic examination, the margin of the left disc was
observed to bo shaded oS\ but there was no swelling of the

disc, and there was possibly some hy|>envmia of the right

disc
Dte. \ti,—Complained a good deal now of headache, which

from the first oiisi^t of it has generally been on the right

(larietal rt>|;ion, though sometimes it was utoated equally across

the two sides of tho fon'hcad ; the pain is of a dull, aching
character, like a bod headache.
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The tendon reflexes of the left knee and forearm now
exceesiye. The disc of right eye decidedly hypenemic, and it

is somewhat swollen also. The shading off oi the margin of

the left disc is more marked.
Dec. Ath.—Coniplaineil very much of heailache, which is

now like *' rheumatic," rather sharp and darting, located

generally in the right parietal region, but sometimes in the

right frontal region. The scalp is tender on combing the hair.

For the last three or four days she has vomited in the morning
on rising from bed, the vomiting being unattended with

nausea or retching.

The headache is less severe by night than by day, being

worst in tlie morning, but never quite absent.

Sensation and power of localisation in left hand are now
quite normal, nor is there now any subjective amesthesia.

Dee. 7th.—Remains about the same, but says she "sees

double" at times. There is no squint nor paralysis of the

muscles of the eye-ball perceptible on testing her power of

moving her eye-bells. Sickness and headache continue.

Dee. 15th.—To-day, on approaching her, I noticed that her

eye-balls were moving independently of one another, their

motions not being co-ordinated until her attention being
given to fix her gaze upon a definite spot, she was able to

regain control over the motions of the eves. The double
vision comes on frequently, and lasts several minutes.

Can now only move fingers very feebly ; no power of

grasping; slight elbow movements; cannot raise her arm,

but habitually carries her left hand supported by her right.

Paralytic symptoms of face and leg remain unaltered. Head-
ache often, but no impairment of mental faculties, nor of

speech. Vomiting occasionally.

Some slight improvement during the next fortnight.

Jan. Ath, 1882.—Is now very drowsy and dull by day, but
does not keep her bed. Is perfectly clear in her mind. Very
restless at night, and cries out in her sleep. The pain in the
head is very severe ; vomits every morning.

Jan. liih.—Headache still worse, almost entirely referred to

right parietal region ; no vomiting. The absence of co-

ordination in the movements of the two eyes is now very
marked ; but the movements are still quite under her deliberate

control. Optic neuritis is now well marked and equally
present in the two eyes. Being much worse in herself she
now remains in be<l altogether.

Meilicinal treatment having quite failed to check the
regress of the disease, a consultation of the surgeons was
eld to determine whether it was advisable to resort to

operative interference—^to remove the growth, if that should

I



254 CLINICAL CASES.

be possible, from the cortex of the brain, or if that were not

possible, to relieve the pressure upon the brain by trephinin|2^.

Haying held a consultation the surgeons decided that, though
they would not urge upon the patient, or her mot"

desirability of performing any operative measures, at i.

time they were quite willing to make the attempt if it was
wished. The grounds of this decision were, that though the
patient's present condition was practically hopeless, it was
probable tnat the lesion had extended over too large an area

of the brain for its successful removal to be possible.

Jan. llth.—The patient decidod not to have any oi>omti«m

performed Headache about the same ; no vomiting ; no ptosis

nor other paralysis of ophthalmic muscles. Remains in bed
heavy anu drowsy, but not at all insensible; no kind of

convulsion.

Jan. 18th.—Passed a very restless night. Has Iweii scream-

ing out this morning from severe lancinating pains in the

head, very much more acute in character than it has ev*t
been before; is quite sensible, and able to talk perfectly.

At 10 A.M. had a hypodermic injection of \ gr. of morphia and
^ gr. of atropia ; two hours afterwards she was sleeping, and
snoring rather loudly. At 4 P.M. had a severe attack of

hiccough, which did not, however, completely awake her. At
9 P.M. she was still sleeping ; right pupil still remained
dilated, but left was contracted. At 11 P.M. had another

attack of hiccough; slept afterwards, and died quietly shortly

before midnight, without any convulsion.

Post-mortem examination 12 hours after death.—l)o.ly well

nourished. Only head examined. On removing skull-cap,

which was not abnormally adherent to the dura mater ben«af fi.

a yellowish-coloured patch was seen lying Ixmeath the <lui.i

mater, in the centre of the parietal region of the right

cerebral hemisphere. On removing the dura mater, which
was not adherent to the pia mater, some yellow-coloured fluid

escaped from the interior of the growth, which was now fully

brviught into view. The tumour was soft, and had broken
down in the centre; its superHcial surface was nearly cir< '

in shai)e, situated apparently (m the site of the flssui'

liolando, but there was great difficulty in tracing the con-

volutions of the right hemisphere. On microscopical exami-
nation, the fresh tumour exhibited the structure of a glioma.

MeMwrmnaUB,—Cerebral hemisphere from before backwards,

6f in. Tnmcnr from before backwards (maximum), 2 in.

Tumour transversely (maximum), 2^ in.
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Note by Dr. Febrieb on the Condition of the Bbain.

The brain which was sent to me by Dr. Shaw, after hardening
in spirit, presented no abnormal appearance, except on the
right hemisphere, where the tumour was visible, and of the
exact dimensions indicated by him. The surface of the tumour
coincide<l almost exactly with the surface of the hemisphere.
On careful examination it was seen that the growth had

essentially only displaced and compressed the convolutions, so

that the arrangement of the gyri and sulci was considerably
altiTod.

The centre of the tnmour, which was soft and easily broken
down, coincided almost exactly with the centre of the prae-

central sulcus. The ascending frontal or praecentral convo-
lution, instead of pursuing its usual direction from above,
downwards and forwards, made a sweep round the posterior
aspect of the tumour. This convolution was much flattened
and hollowed out anteriorly, and pressed backwards against the

ascending parietal or posterior central convolution, which, with
the intervening fissure of Rolando, made a sweep round the
tumour posteriorly. The bases of the frontal convolutions were
compressed forwards in irregular gyrations by the anterior
margin of the tumour, and the lower extremities of the ascend-
ing convolutions similarly downwards towards the fissure of
Sylvius.

The tumour could be shelled out of its position more or
less easilv, and when it was followed in this way it was found
to have the shape of a pear or wedge, the apex penetrating
through the centrum ovale almost horizontally inwards to the
roof of the lateral ventricle, where the corpus caliosum begins
to radiate into the hemisphere. It <li'l not extend to the
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cerebral basal ganglia, \\hich were of normal appearance and
consistence. The position and relative size of too tumour are

indicated on the accompanying figure, and the mode in which
the convolutions were displaced can be ideally represented by
supposing the tumour to nave grown out on all sides from a
centre in the prajcentral sulcus.

This case illustrates very clearly the fact pointed out by
Ilughlings-Jackson, that the most volitional and independent
movements are the first to suffer from any cause affecting the

motor centres generally, the thumb and index finger before

the rest of the hand, and the distal before the proximal

movements of the upper extremity, the arm before the leg, &c
It is doubtful how far operative interference might have

succeeded, owing to the deptn to which the tumour {)enetreted

the centrum ovule. But it is not impossible that enucleation

might have been effected, or at an^ rate, the compression

relieved by the operation of trephining. There is reason for

believing that much may yet be done towards the relief of

these and similar cases by surgical interference under proper

antiseptic precautions.



MELANCHOLIA WITH LEFT HEMIPLEGIA, AND
DEFECTIVE VISION OF LEFT EYE; DESTRUC-
TIVE LESIONS OF RIGHT ASCENDING CON-
VOLUTIONS AND GYRUS ANGULARIS.

BT JAIIES SHAW, M.D.

Haydodc Lodge Atylum.

A. G., housewife, aged 46, was admitted November 24th, 1879,

in feeble physical health, with symptoms of phthisis in an
advanced stage.

The " Statement " appended to the " Order for Admission
"

contained the following infonnation : first attack ; duration,

four months ; is suicidal ; supposed cause, not known.
The " Medical Certificate ' stated :

—" Very depressed and
melancholic in character. Has attempted to commit suicide,

and says she will do so again, as she is tired of life."

Condition on November 28th, 1879:—Expiratory murmur
over left apex prolonged and interrupted ; pain in left sub-

clavicular region ; cough ; sibilant rales ; had not menstru-
ated since September 1879 ; left hemiplegia of face, tongue,

and extremities, but no contracture ; vision of left eye defec-

tive ; the tendon reflexes were not investigated ; she had been
troubled, according to her own statement, with musca* voli-

tantes and tinnitus aurium, but had had no definite hallucina-

tions, either visual or auditory ; said she had had strange

dreams ; low-spirited ; memory defective, especially for recent

events ; power of calculation feeble.

December 5th.—Less low-spirited. Improved as to her

physical health.

heeember 19th.—Stupid and depressed.

January 2Gih, 1880.—Confined to bed. Very weak. Has
just reco^'ered from an attack of diarrhoea. Hemiplegia more
pronounced.

February Id.—Great tendency to contract bedsores ; espe-

cially on the paralysed side. Very weak. Temperature normal
in the forenoon.

VOL. V. 8
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Fdruaty Ibth.—liational and quiet, but very weak and
liclplcss.

Fihruary 20th.—Very pale and feeble, with loud rales.

Died February 2l8t, 1880.

Autopsy :

—

Left cerebral hemisphere, apparently normal.

Right cerebral hemisphere, arachnoid adherent over the

occipital lobe. Several foci of softening, viz. :

—

1. A slight superficial softening of the third frontal convolu-

tion, about a quarter of an inch in diameter, near the junction

of the inferior frontal sulcus with the prte-central.

2. A su{>erficial patch of yellow softening, measuring about
three-quarters of an inch by half an inch, anteriorly where the

third frontal becomes the external orbital.

3. The ascending frontal convolution, whicn was rather

narrow, was aife<'tedwith yellow softening in its superior half,

the lesion extending the whole depth of the cortex ; and, in-

feriorly, near the level of the inferior frt>ntal sulcus, encroach-

ing on the ascending parietal convolution.

4. A large, irregularly-shaped focus of yellow softening, the
anterior border of which corre8{K>nded with the posteriMnr

border of the ascending parietal convolution for two-thirds of

its extent sui)eriorly, encroaching on the convolution inferiorly,

and almost meeting the lower portion of the focus extending
from the ascending frontal

;
pcNsteriorly, the diseased portion

(4) extended as far as the second temporo-sphenoidal nsrare

;

inferiorly, it passed round the termination of the fissure of
Sylvius ; superiorly, a {M>rtion, about half an inch broad, ex-
tended as high as the superior extremity of the mwymfling
parietal, the remainder nearly reached the inter-narietel teme;
the cortex in this focus also waa destroyed to toe whole of its

depth.
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This last lesion (4) included nearly the whole of the gyrus
angularis and gyrus supramarginalis, the anterior portion of

the superior parietal convolution, a small jwrtion of the ascend-
ing parietal near its juuctiun with the supraniarginal, and the
posterior extremities of the first and second tcmporo-sphenoidal
convolutions.

The central ganglia were intact.

Remarks.—Here we have sinistral hemiplegia with lesion of
the opposite hemisphere, the motor area oeing affected with
softening in three aistinct places, viz. :

—

1. In the third frontal near its origin.

2. In the superior part of the ascending frontal.

3. In the ascending and superior parietal convolutions.

With regard to the sensory symptoms, the defective vision

on the left side coincident with lesion of the opposite gyrus
angularis would tend to support Dr. Ferrier's views as to the
functions of that convolution. The patient had no ocular
disease visible to the naked eye, but no ophthalmoscopic
examination was made.
The tinnitus aurium might have been caused by the lesion,

when commencing, of the first temporal. The relative acute-

ness of hearing on the two sides was not ascertained.

The musca) volitantes and strange dreams might be the
result of commencing lesion of the pli courbe or of the adhesion
of the arachnoid over the occipital lobe, where, Dr. Hughlings-
.Tackson says, irritative lesions, especially on the right side,

give rise to coloured vision and othfr subjective ocular

spectra.

To 6iccount for the melancholia there were two lesions ; viz.,

an irritative one of the occipital lobe, and a destructive one of

the right first temporal convolution. In * L'Encephale,' No. 3
(September 1881), M. Luys has reported several cases (Re-

cherches Nouvelles sur les Hemiple^es Emotives), from which
he draws the conclusion that emotive hypenesthesia is, as a
rule, the result of destructive lesion of the superior part of the

right first temporal convolution. He finds that left hemiplegia,

generally spealcing, is almost always accompanied by excitation

of the emotive faculties, rarely by troubles of sensibility, and
less frequently by contracture than is right hemiplegia. He
considers the coincidence of the destructive lesion with the

emotive over-activity a new argument in favour of the theory

of inhibitory phenomena.

R 2



CASE OF SYMMETRICAL SYPHILITIC DISEASE
OF THE THIRD NERVES, WITH ARTERIAL AND
OTHER LESIONS.

BY J. A. ORMEROD, M.B., M.R.C.P.,

Am$tant PhytMan to the National Hotpital/or the ParalyMd amd BpiUptkf
Qu«rH$ Sipiare.

[Headache ; attack ol somnolence with doliriuni, lasting throe

days. Nine months later, left hemiplegia, dnx)ping of both
eyeballs and of left eyelid; extension of weakness to right

leg ; drowsy condition. Four montlis later, incre^ise of coma

;

death with febrile symptoms.]
Frederick W., ret. 50, commercial traveller, was brought by

his wife to Queen's Square Hospital on August 31st, 1881. Hi8
condition was then as follows : He can just walk Vhen sup-
ported, but appears to have little control over his legs. The
grasp of the hands is feeble, equal on both sides. The tendon
reflexes at the knees are exaggerated, equal on both sides ; at

the carpal end of the radii present, equal on both sides. There
is slight nystagmus. Neither eyelmll moves freely in the
upward direction ; on the left side, movement in that direction

seems quite lost, and that eye is constantly directed down-
wards. There is said to be failure of vision in the left eye.

The right fundus oculi is normal ; of the left I cannot obtain

a satisfactory view. He is in a drowsy semi-comatose condi-

tion ; puts out his tongue ; moves any of his limbs. There
is no actual paralysis, except that mentioned of the ocular

movements.
The history was obtained from his wife, who appeared in-

telligent and trustworthy. His illness began in November,
1880 (nine months ago) ; Ix;fore that he h^l had good health,

with tno exception of much headache. He woke one morning
looking very ill, rambled " about trains and coaches." and for

three days slept constantly, waking only to take his meals.
He had no fits or paralysis, but after the disappearuice of the
somnolence his memory and mental faculties did not perfectly
return for three months.
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After that be remained fairly well, but seemed ** weak," and
did not ffo back to work. His employers dismissed him in

July, 1881, and this was a great shock to him. A week after-

wards, he returned home from a walk, dragging the left leg,

and weak in the left arm ; the left eyelid drooped, and the
eyeballs were directed downwards, as now. The right log
became weak in a few days, though less so than the left.

There was no affection of sensation. He seemed always drowsy
and 8lee]>y. His wife further stated that he had always been
a healthy man ; she knew of no nervous disorders, and of no
consumption in his family. She had been married to him
twenty-two years, had five hetilthy children, and had never
miscarried. His occupation had entailed much mental work
and anxiety.

The hospital being closed for repairs, he could not be then
taken in. Mercury and iodide of potassium (the latter in in-

creasing doses) were administered. No change of importance
was reported till

Deeember 28th.—He has been weaker and more drowsy
during the last fortnight, and durin» the last two days much
worse ; always sleeping, perfectly helpless, unable to speak or
understand when spoken to. As seen now in the outpatient-

room he is in a semi-comatose condition, but can be roused suffi-

ciently to enable him to put out his tongue or open his eyes.

He cannot stand or walk ; tne eyes are still directed downwards
;

the tongue is protruded slightly to the right side ; the patellar

tendon reflex is absent on the right side, and obtained once
only on the left; the plantar (cutaneous) reflex present on
both sides.

He was admitted, and after being taken to the ward became
cold and comatose ; temperature (rectal) 95 • 6°

; pulse feeble
;

respirations shallow ; deglutition almost impossible
;

pupils

small, inactive to light, but conjunctival reflex normal.
Brandy was administered freely.

December 2^ih.—Temperature normal. Has spoken and
taken food, but easily goes off to sleep.

Evening temperature, 102 •6^

December 30tn.—Much worse ; breathing rapidly
; quite un-

conscious ; apparently moribund. Has vomited frequently in

the night.

Temperature (10 A.M.), 102*2'
; (2.30 p.m.), 103 -6^

Died at 3.30 p.m.

I am indebted to Dr. Beevor for the notes taken after

admission, including the details of the history, and also for

making the post-mortem, the account of which follows.

[Post-mortem nineteen hours after death ; small tumours
on cervical dura mater ; thickening of the other membranes.
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and softening of the cord in that region ; disease of the basilar

artery ; symmetrical enlargement of the third nenres.]

Calvana and dura mater of skull normal ; arachnoid and
pia show slight thickening and opacity ; and in the sulci abont

the ascending {Nirictal convolutions, a few opaque bodies the

size of a pin's head.

(Subsequent microscopical examination showed that there

was here no tubercle, that the yessels of the pia mater were

Suite normal, and that the cortical substance of the brain

eneath was natural.)

Cer^brwn and Cerebellum, both surface and interior, normal.

Banlar Artery decidedly thickcne<l, the thickening being

not uniform, but taking the form of nodules, projecting from
the sides of the artery. No thrombosis found anywhere.

The third Nerves of ooth sides present a fusiform enlargement,

soft, reddish-gray in colour, commencing a few lines oeyond
the superficial origin of the nerves, and extending nearly

\ inch along them.
Pom andMedvlla.—On the anterior surface of the pons, in

its left half, are two small reddish-gray elevations, extending
a little way into the substance of the pons, each about the size

of half a pea : the one situated iust to the left of the middle
line, near the origin of the sixth nerves, the other about the
level of origin of the left fifth nerve, half-way between it and
the middle line. All the nerve roots, except the third, appear
normal. Posteriorly the membranes covering the back of the
medulla, from the point of the calamus downwards, are

thickened, granular, and adherent.

Spifud Cord.—On opening the bony canal, nothing almormal

;

on 0T>ei)ing the dura mater its inner surface is seen to be
studde<l with warty excrescences, flattened, reddish-gr^, and
soft-looking, size of half a pea and smaller ; there is no eflnuion,

and the membrane, except in the immediate neighbourhood of
the tumours, is smooth ; the tumours do not extend below the
cervical region, and are limited to the posterior aspect of the
cord. The arachnoid and pia mater seem thickened, and cut
harshly. The conl itself is swollen and soft. In the dorsal
region the arachnoid and pia still seem Imnl ; in the lumbar
region normal.

BiglU Lung.—Lower lobe congesteil ; \\\t\nx lobe adherent to
the chest wall, containing near its ajiex an old aniesoent
cayity, alK)ut the diameter of a threepenny piece, filled with
oftyeons putty-like material.

All the other viscera quite normal.
I have made a microscopical examination of the diseMed

tissues, with the following results—
Third ATerw*.—Sections through the thickest part of the
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swelling consist of small cells or nuclei, aggregated together

without definite stroma, staining deeply. Examined in glycerine

under a high power, they are seen to be irregularly rounded,

granular, without definite nucleus, having the size and appear-

ance oflymph corpuscles. The tissue is permeated by numerous
pervious blood-vessels, whose walls seem to be formed 8im})ly

Dy an ^gregatinn of the cells. No part of the section is free

from disease, though in some places the cells are less thickly

distributed, and here a very few nerve fibres are visible.

Sections made where the nerve is regaining its normal size,

show much less of the cell infiltration, and further, that it

affects princijMilly the periphery of the nerve. Thus the

periphery, consisting princijMiIly of cells, takes up logwood or

carmine : the central jmrt, where a large proportion oi healthy

nerve fibres are seen, takes up osmic acid.

Basilar Artery.—Transverse sections, not passing through the

nodules mentioned above, show that the adventitia is normal
for the most part, though in some places infiltrated by the

small round cells : the muscular coat is quite normal ; the

clastic layer of the intima (fenestrated coat of Henle) is well

marke<l and normal. Between this and the endothelium
intervenes a layer of new formation, attaining i^erhaps twice

the thickness of the external coats, and consisting of a fibrillated

ground substance, interspersed with numerous nuclei ; manv of

these nuclei are spindle-shaped, others rounded (po8si\)ly

spindle-shaped, but seen in transverse section) : they stain less

deeply, and are more irregular in shajje and distribution than

the nuclei of the muscular tissue in the media. In the most
internal part of this layer rounded and more deeply staining

nuclei become more abundant, till it merges into tne endothe-

lium. The lumen of the artery remains of a very fair size.

Sections involving a nodule have a different appearance.

The nodule projects from the outer part of the adventitia with

which it blends, and in which it sends out prolongations

extending round the vessel, so that the disposition of the

disease is in the shape of a signet ring. The structure is

exactly that of the diseased part of the third nerve. The
media and intima are normal.

The first of these descriptions tallies with the account given

by Heubner * of syphilitic arterial disease (viz, a spindle-celled

growth in the tunica intima between the fenestrated membrane
of Henle and the endothelial layer ; originating in his view
from the endothelium). The second implies a different lesion,

viz. an inflammation or growth limited to the adventitia.

Cervical Dura McUer.—The warty excrescences have just the

' 'Die T.uctuche Erkrankoogen dcr Ilirn-Arterien.' Ch. iii and fig. 1 of the
illustrations.
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MUne structure as that described in connection with the third

nenre, except that the blood-channels are leas abundant, and a
fibrillar stroma is visible in some parts, especially at the bate

of the tumour, where it blends with the normal fibroos stmotnre
of the dura mater. The tumour sends out spurs alons the

inner surface of the membrane, which correspond with the

rouj^henings noted post-mortem.

Cord avM Pia Mater.—Throughout the cervical region, there

is slight infiltration of the pia mater in its whole circum-

ference. The periphery of the cord, in its posterior parts

especially, is unduly vascular. In the upper cervical region

patches of infiltration extend from the pia mater into the cord

in the region of the {)08terior median fissure and of one
posterior nerve root Again, op|)08ite the sixth cervical nerve

there is a patch the size of a pea, situated at the mouth of the

posterior median fissure, ana sending prolongations into it

along the coats of a vessel. The central parts of the cord

easily fall away from the sections.

In the upi)er dorsal region, the cord between the posterior

nerve roots was unduly vascular ; in the Juwer donal region,

the white matter round the central gray portion was opaque,
structureless and ill-stained ; and there was a patch of infiltra-

tion extending from the pia up to one nosterior comu. In
the lumbar region again there is a similar, but even lai^er

patch, though the rest of the cord is here healthy.

To summarise : the lesions in the spinal cord were limited

to, or originated from, the pia mater, and affected principally,

and in the lower parts oi the cord entirely, its posterior

aspect ; lastly, there was no systematic degeneration.

Pons and medulla.—Of the two superficial tumours, that near

the sixth nerve had the structure tilready detailed. I could

not decide whether it interfered with the sixth nerves within

the medulla, but externally they seemed healthy. A tliird

still smaller superficial tumour lay just behind one of the

olives, it differed in that it amt^iined, in the centre of the oell

growth, dimly staining fibrillated tissue ; i.e. it approached
more nearly to the ordinary type of a gununa.
At the point of the calamus scriptorius there was a patch

of disease, distinct but very limited in extent, and not invol-

ving the adjacent nuclei. No other disease was found in the

medulla or pons, and it was s{)ecially noted that the oculo-

motor nucleus was normal.

The diagnosis made during life, and sustained post-mortem,
was syphilitic disease of the cerebral arteries. It was based
chiefly on the peculiar semi-oomatose state of (he patient
and the history of transient hemiplegia. The absence of
thrombosis does not preclude us from referring these symptoms
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to the arterial disease ; for, as Heubner observes, the infiltra-

tion of the intima deprives the arteries of their elasticity, and
thereby interferes with the cerebral circulation apart from
actual obstruction. The immediate cause of death must be
sought, I imagine, in the cervical region of the cord where
the pia mater was most uniformly infiltrated, and the cord
swollen and soft.

There can be little doubt that the disease was syphilitic.

The wide distribution of it and the symmetrical invasion of
the third nerve (putting aside the arterial disease) would
scarcely bo found in a simple inflammation. Looking to the
chanicter of the cells, and to the fact that in the third nerve
and pia mater the disease was diffuse, it would perhaps be
better called a syphilitic inflammation than a new growth

;

but in the dura mater and the pons there were distinctly

isolated tumours, one of which at least was becoming fibrous

in the centre ; which indicates that the formation of typical
gummata might have followed.

As re^'ards the localities of the lesions there are some points

of interest : First the symmetrical character of the lesion in

the third nerves, to which I shall allude presently. Secondly,
with regard to the cord and its envelopes: Though in the
cervical region the pia mater was to a certain extent thickened
all round, yet both here and down to the lumbar region definite

patches of infiltration, extending from it into the cord, were
found only on the posterior aspect of the cord (chiefly

involving the posterior nerve roots and the posterior median
fissure). Now although there was no systematic sclerosis, it

seems probable that, had the patient lived, secondary ascend-
ing degeneration of the posterior columns would have set in.

The possibility of a locomotor ataxy thus originating from a
syphilitic meningitis is a matter of some interest.

Considerations of interest are also raised by the lesion of the
third nerves in connection with the loss of the upward move-
ment of the eyes. Paralyses in general may be roughly
divided into three classes according as the lesion is situated

—

(1) on the nerve after it leaves the cord or medulla
; (2^ in

the lowest (spinal or medullary) nucleus of the nerve
; (3; in

some higher (mostly cerebral) centre. In the first class of

cases the paralysis follows the anatomical distribution of the

nerve ; the second class, as a rule^, differs little in this respect

from the first ; in the third class the paralysis need not follow

the distribution of any one nerve, but may affect movements
presided over by individual branches of one or more nerves

—

' For exception* see Buzzard, ' Bkaik,' Vol. V., * On Ophthdmo-plegia Externa
in Conjonotion with Tabes donalis;' and Storge, * Tranaactiotu of Opbtlial-

mological Society,' vol. L p. 17S.
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movoments connected bv a functiunal rather than by an
anatumical association. In no case is the functional associa-

tion of movements better exemplified than in that of the eyes,

and for the classification uf paralyses affecting these moye-
mcnts I would refer to a paper by Dr. Sturge.*

Now, seeing that in the present case the paralysis of the
eyeballs was symmetrical, and that it afiected the npward
movement chiefly,' it was not unnatural to diagnose a central

lesion. I remember to have seen, when casualty physician

to St. Bartholomew's Hospital, a woman with fits of an un-
certain nature, who could not raise her eyes above the horizon-

tal plane, the other movements of the eyes and eyelids being
perfect. Dr. Gowers^ showed to the Ophthalmological Society

a woman with ocular paralysis, limited to the upward move-
ment of the eyes, associated with optic neuritis anu other symp-
toms of intracranial disease, in which case he suggested a
cerebellar lesion. Nevertheless, in the case now under con-

sideration, the lesion turned out to be peripheral ; symmetrical
indeed, and therefore explaining the bilateral character of the

paralysis, but leaving in some doubt the question why the up-
ward movement of the eyes should have oeen so particularly

affected. From the fact that the disease seemea to spread
along the peripheral parts of the nerve, it might be surmised
that the fibres, which go to form the branch to the levator

palpebra) and superior rectus,* run in the periphery of the
nerve trunk ; but I do not insist upon this suujKisition, seeing
that at the thickest part of the enlargement of the nerve there

were very few fibres left at all. It seems better to fall back
u|>on the analog of paralyses in another organ, viz. the
larynx. Dr. Felix Semon has shown^ that here, whether the
seat of the lesion be central or peripheral, the abductor fibres

of the recurrent laryngeal nerve are most likely to be affected.

Why this should be so, when the lesion is u}x>n the nerve tmnk,
docs not appear easy of explanation. Dr. Ferrier* surmises
that in general " the extensor and alxluctor nerves and
muscles have less vital resistance, and are sooner exhausted
than the flexors," and that "a generally enfeebling cause will

show itself first in the extensors." He instances the paralysis

> ' Ophtlutljnologiml 8oei«ty't TnuuMotioDa,' toL i^ **Two0mm ofStmalteacoiM
ranayiU ofbotU Tliiid NorrtM.**

OrigUudlJ there had be«n ptoda of the left eyelid, raflleieiitlT muked to ettntri
bia miWB attention. The droop of the tijtIUi* mhaa lie oame lo tlM haqpital wee
kfo marked tlmn iho downwara directkm of the eyee.

• • Ophthalmological Sodety'a Traoaaeliona.* vol. 1. p. 117.
• UQfartanatdjr the lobdiviaioiiror the thitd nerree were not lyooklly dfaneted

oat Bat the nfrrea had regained their normal rtm and amearaaee bwte eoter-
ins the orbit

• • AitthlTm of laryngology,* vol. it Na 8.
• • BnAtM.' Vol. IV. p. 81 1, • The LooUiMitloa nf Atiophie PMalywa.**
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of the extensors in lead poisoning, and the experiments of

Onimus U|)on the electro-irritability of muscles post-mortem.
But whatever the explaimtion, the present case shows, I think,

that a losiun of the third nerve trunk so complete as to leave

(where at its worst) very few nerve fibres visiole, may be ex-

pressed by a paralysis of the upward movement of the eyes,

or at most by that and an incomplete ptosis.



TWO CASES OP PSEUDO-HYPERTROPHIC MUS-
CULAR PARALYSIS.

BY HENRY F. A. GOODBIDOE, M.D., F.R.O.P.

Senior Phifieian to the Royal United HoepUal, Bath.

The elder patient, R P., is the second child, and the younger
patient, G. P., the fourth, in a family of eight Except a

Daby, a few weeks old, they are the only males. The sisters

are all healthy. The parents are both 36 years of age, and
were married at 19. The father is healthy, and is not aware of

any similar affection ever occurring in any relative on his aide.

The mother is also healthy, but she had a brother, the eldest

male of the family, who is said to have been affected in the

same way as the patients, and died at 17.

E. is stated to have been a fat and heavy child. He cut

his teeth late, and did not walk until he was eighteen months
old. At the age of twelve months he began to lose power in

his right upper limb, and at two years, although he had been
urged to use it b^ the expedient of tyin^ up the other hand,

this limb was noticed to oe smaller than its fellow. When he
came to be taught writing he had to use his left hand for the
purpose, and he has written with his left hand ever since.

He nad a " swinging " gait from the first, and could never
run. At 5 he began to tumble about, and was so unsteady
in his walking that, as his father expressed it, "a puff of wind
would blow him down." When down he could not get up
again without some help ; this eiven, he would assist himself

by putting his hands on his knees. In going upstairs he
would crawl if without banistor or other object to hold by,

and in descending ho would slip himself down on his buttocks.

At 7 he ctuild not bring his hoels to the ground. Until 9
ho walked on his toes, and since then ho has been unable to

walk at nil. At no i)eriod had his calves attracted attention.

Except a mild attack of scarlet fever twelve months Ago» be
had had no aoute illnossc>s.

G. walked nt fourteen months, and he could walk and rutt

well until four years old. He then licgan to " waddle and turn
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his toes in," and ho soon showed the same peculiarities of gait

and locomotion that his brother had done. At 7 his calves

were noticetl to be large and " on one side." He is said to

have had about this time an attack of fever, from which he
did not recover for two or three months ; but it was without

any apparent influence upon the course of the paralytic affec-

tion. After having been for a while in a Cottage Hospital

near his home, he was admitted an in-patient into the !Bath

Royal United Hospital on xVugust 10th, 1880.

The description of G. P.'s state at this period was to this

effect : He was an intelligent, healthy-looking boy, 9 years

of age, 4 ft in height, 3 st. 12 lbs. in weight; was only
now cutting his upper central incisor teeth. He walked with

a peculiar rolling gait, moving his body from side to side, with
his shoulders and head carried back and legs apart, as if to main-
tain his equilibrium. On stripping him it was observed that

he had an incurvation of the lumbar spine, which disappeared

in the sitting posture. His calves were enlarged, measuring

9J inches each in circumference, and they were remarkably
firm, especially the right one. He had difficulty in bringing
his heels down to the ground. When placed on his face on
the floor and requested to get up, he raised himself first on his

elbows and knees, then, with both his hands, pushed his body
backwards, extending his knees until it was supported by his

hands and feet. He then placed one hand on the one Knee
and the other on the other, and gradually worked his hands
up to his hips, and thus he at last gained the upright posture.

Besides the sural muscles the vasti extemi were enlarged, the
glutei were prominent, and the erectors of the spine stood

out. On the other hand, the latissimus dorsi and serratus

muscles were atrophied, causing apparent projection of the
inferior angles of the scapula, so also was the stemo-costal
portion of the pectoralis major. The deltoid muscles were not
appreciably wasted, but all the other muscles of the arm were
slightly so. The muscles of the forearm were not affected.

His sensation was nowhere impaired, but to the tap on his

patellar tendon there was no responsive jerk.

£. P. was admitted an in-patient a month later. He was
14 years of age, about 5 feet in height, and 4 st. 8 lbs. in

weight. He had the look in his face of robust health, and
was of fair intelligence, but was so helpless that he could not
raise himself in bed, nor when set up could he maintain the
sitting posture without support. His dorso-lumbar spine in

this jHjsture was observed to be distinctly curved, the con-
vexity being backwards, and there was in addition a slight

lateral deviation of it to the right. Excepting the erectores

spina?, which projected somewhat below, all the muscles of the
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back were seen to bo in a more or leas adyaaoed listodl
atrophy, and on the right side particularly ; the upper doiaal

region was remarkably flattened, and the transverse procesaea

of the vertebne could be readily felt through the integuments.
The weakness of the neck muscles was such that his head con-
stantly tended to fall forwards. The latissimus dorsi, as

apparent from the thinness of the posterior fold of the axilla,

was all but gone, and the anterior fold and front of the cheat

bore similar testimony concerning the pectoral muscles. The
stemo-mastoids were of fair size, but tneir clavicular portions

were indistinct. The masseters were enlarged. The muscles
of the abdomen seemed to be normal. His thoracic respira-

tory movements were diminished, his abdominal increased.

The deltoid on the rij^ht side appeared to have gone, the head
of the humerus being seen and felt as though quite subcu-
taneous. On the left side the shoulder was slightly more
rounded, and the posterior fasciculus of the deltoid was di»>

tinct. Notwithstanding this diflerence he could elevate the
ri^ht upper limb a very little, but the left not at all. The
triceps of the right arm was much atrophied, and the biceps,

whicn itself was thin, was somewhat contracted, so that tne
elbow could not bo straightened. The extensors and supinators

of the right hand and wrist were wasted, and the power of
movement of the same was correspondingly im{>aired. Of the
left upper limb the triceps was not so attenuated, and the
muscles of the hand and forearm were in rather better con-

dition. The right hand was smaller than the left, but there

was no shortening of the right humerus or bones of forearm.

As before mentioned, he was left-handed ; but he did knit-

ting well, and this was his chief pastime ; his penmanship was
indifferent. He could just extend in the slightest degree
his left leg, otherwise he was almost totally unable to move
his lower limbs. The thighs and legs were fixed in flexion,

the left thigh, in his usual posture, being adducted towards
its fellow, and the feet were contracted in talipes equino-vanis
with prominence of astragalus. The quaariceps extensor

muscles of botli limbs were much atrophied, but the atlductore

of right showed fair size. The glutn-i were m<xlerately plump.
The liamstrings and Achillis tendons were in tense contraction.

The calves measured 10 inches each in circumference. Irri-

tability to furatlisation was more or less im))aire<l in the
aflfected muscles, also voltaic irrit^ibility, exc<>pt in the biceps
of the right arm, where it was increaseil, oontniction taking
place first at the iwsitive |m»1o on closing the circuit. The
patient's sphincters were unafifectcd, so also was his sensibility,

whether general or special He had some tendency to
mottled appearance of nts arms ami legs.
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The two lads remained in hospital between four and five

months, but their condition varied so little that there was

really nothing of sufficient importance to record. They took

phosphorus in pill for some six weeks of the time, but in

neither one case nor the other was there any manifest result.

They came again under observation, indeed, were readmitted

into hospitiil, in July 1881. G. had gained two inches of

stature, but he was now distinctly unable to bring his heels

down to the ground ; he was only 3 st. 11 Ibe. in weight. E.

also had lost some weight, being only 4 st 7 lbs. It was at

once remarked of the latter that he sat up better. They now
took coil-liver oil, and, while the general condition of both im-

proved, that of E. seemetl especially to do so ; his skin became
sleek and more free from mottling on his limbs, and he deve-

lo[)ed signs of puberty. By November 15th, when they were

again discharged, some noteworthy changes had occurre<l.

Gr.'s weight was now 4 st. 6 lbs., his right calf measured 11 1,

and his left 11:^ inches; his inability to bring his heels down
to the ground was such that he walketl tiptoe ; he could not
now get up from the floor without help ; his erector spinie

muscles hiid become indifferent in size ; he had now decided
wasting of his deltoids, and the muscles of his forearms were
aft'ected to a slight amount E.'s weight at this date was
5 St. 3 lbs., his height being still about 5 ft. (he could be
measured only part by part) ; he could now in some degree
maintain the sitting i>()sture without support ; his head did

not tend so much to tall forward, thougn if it only slightly

lost the position in which he kept it he could not prevent its

dropping ; on the other hand, he could not now elevate either

upper limb, and the biceps of his right arm was more con-

tracted, also he could no longer extend his left leg, but was
quite powerless in both his lower limbs ; his calves measured
right 10, and left 10^ inches. E.'s photographs were taken
at this time, but G.'s at the period of his first admission.

P.S. March 1882.—I am informed that G. can now no longer
walk. The male child last born is sixteen months old, but as

yet presents no evidence of being similarly affected. I hope
to have the opportunity of seeing these cases from time to

time, and will take the liberty of supplementing the foregoing

record should occasion arise.
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Monakow on Excision of the Cortex Cerebri in new-bom
Rabbits.—Monakow, in the Archiv /. Psych, vol. xii. p. 141 and

p. 535, gives the resolta of some experiments he made with the

view of determining the relations between different parts of the

cerebral cortex and the basal ganglia. He followed Gndden's

method, excising circumscribed portions of the cortex in new-born

animals, and carefully noting the resulting atrophy in the adult

animals.

Gudden had already shown that the removal of a hemisphere in

new-bom rabbits and dogs caused arrest of development in the

optic thalamus and the corpora genicolata externa and interna,

while the corpus striatum remained unaffected. Monakow's ex-

periments confirm these results, and demonstrate further that

extirpation of circumscribed portions of the cortex—and it matters

not whether these portions have a motor or a sensory aignifioanoo

—

is followed by localised atrophies of the nuclei of the optic

thalamus and the adjoining parts. Thus we have a zone of the

cortex, destruction of which causes atrophy of the corpus geniculatum

externum^ and it may, for convenience sake, be called the zone of

the corpus geniculatum externum. In the same way we have the

zone of the corpus geniculatum internum, the zone of the external

nucleus of the optic thalamus, the zone of the stratum retionlatum

(Gitterschioht), the zone of the tuberculum anterins, or superior

nucleus, and the zone of the internal nucleus. We shall now
indicate the position of these cortical zones, and shall give more

fully the results that follow their excision.

The tone of the corpu gtniouUUum emtenum (A m tiiu figa.)

oooQpies the postero-superior part of the oerebrum. It is a laige

area, forming almost a third part of the hemisphere. Removal of

it cauMd atrophy of the posterior third of the internal capsule, the

corpus genie, ext, the lateral layer of the optic thalamus, the

optio tract, and in a slight degree the traotus pedunc. tnuiST.,

the anterior tubercle of the oor|>. i|u idrig., and the optio nerve.
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This area oorrospondB with Mnnk's visual sphoro. Tho zone of the

Corp. genu:, int, (B) i^ situated bvlow tho Tormor, and occupies the

poetero-inferior portion of the hemisphere. There is reason to

believe that it corresponds with Munk's auditory sphere, in wliich

case the oorp. genio. int. would bear the same relation to tho

auditory nerve that the corp. genie, extern, does to the optic nerve.

KxtirjMition of it caused atrophy of tho inferior and jKMterior por-

tion of tho internal capsnle, the corp. genie, int. and in a less

measure the posterior portion of the stratum reticulatum. The

Kme of tike external nueleuB (a) lies in front of A. Destruction of it

oaosed atrophy of tho third fifth of the internal capsule, the external

nucleus, the outer portion of the crusta, and to a less extent the

laminee springing from tho external nucleus, tho formatio reti-

cularis, the middle cerebellar peduncle, and tho corp. trapee. Tho

xtme of ike $traium reticulatum, or Gitterschicht (b), is on the outer

side of the previous zone. Extirpation of it caused atrophy of the

third fifth of tho internal capsule, a part of the lateral portion of

the crusta, the anterior portion of the stratum reticulatum, and to

a less degree the posterior portion with its continuation into the

tegmentum. The animals in which this zone was removed did

not live longer than four weeks. Monakow is unable to assign the

functions of zones a and b, thongh he surmises that they are sensory.

The zone of the tuberailum anterius (c) is situated in front of zone a.

Extirpation of it caused atrophy of tho tuberc. ant., tho anterior

portion of the internal capsule, a part of the pyramidal tract, and

a less considerable atrophy of tho lamina; mod. of the anterior

tubercle, and tho bundle of Vicq d'Azyr. The zone of the internal

nudeus (e and f) occupies the most anterior portion of the brain,

and is bounded posteriorly by zone c. Extirpation of it causes

atrophy of the most anterior portion of the internal capsule, and

partial atrophy of the pyramidal tract and tho intoi-nal nucleus.

The zones o and f have a motor function. External to zone c is a

zone d, extirpation of which causes atrophy of the anterior portion

of tho internal capsule, and of a tract that runs direct to the

curs, and, in a loss marked degree, of the anterior stratum reticu-

latum. The direct tract, according to Monakow, contains fibres of

the facial and hypoglossal nerves.

The atrophies observed in the above experimenta may be classed

under three heads, atrophy of fibres leading to the nuclei of the

optic thalamus and of these nuclei themselves, atrophy of fibres

leading direct to the periphery, aad atrophy of fibres aritting from

the implicated nuclei and passing downwards to the tegmentum.

VOL. V. T
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Strtlmpell on the Pathological Anatomy of Tabes dorsalis.

—Stiiiiupell, ill a louj^thy pa|>er in tho Arckiv f. Psifch. vol. xii.

pp. 723-771, diBcassos tho pathology of tabes dorsaliM, and c<»Bes

to tho conclusion that it is a combined systematio disease. We
shall firut givo an abstract of the cases he reports, noticing any

special points of interest that present themselves, and shall then

briefly analyse his remarks upon tho genoral pathology of the diseaae.

Ca$e I.—A woman, aged 43, while frnffering from tabes in its

earliest stage—tho symptoms being lancinating pains in the limbs,

absent patellar reflex, and spinal myosin—was cnt down by an

attack of typhoid fever. At tho necropsy the meninges of the

cord were seen to be perfectly healthy, a fact which should be

a death-blow to the theory that tabes has its origin in a ohronio

meningitis. Microscopic examination showed in the cervieal regi<ni

a small strip of degeneration to the enter side of GoU's column,

and another strip to tho inner side of the posterior oomn, wh^re

the posterior roots enter the oomu. There was also in the low^
sections slight degeneration of the anterior part of Goll's column,

the degeneration not extending quite up to the posterior com-

missure. The cord gradually assumed a healthy appearance as

the medulla oblongata was approached. In the upper donai regioa

there was a thin strip of degeneration bordering the posterior

fissure, and another strip, similar to that described in the cervical

region, but broader, to tho outer side of Goll's oolumn. In the

lower dortal and upper lumbar regions these two strips gradoallj

broadened and approximated, and ultimately formed one large

patch of d»'generation occupying the middle and anterior parts of

the posterior oolumn. The posterior part of the column was

quite normal, as was also a small 7x>ne to the inner side of the

anterior portion of the posterior comn. The degenerative changes

were most marked in the upper part of the lumbar enlargement.

In the lower lumbar r^;ion the d^^erated area diminished, and

was funnd chiefly in the middle portion of the oolamn, being

bounded anteriorly and posteriorly by an intact region. There waa

a small zone of healthy tissue in the middle line in the lower

actions, which, with its fellow on the opposite side, formed an

oval-ahaped area. It is of interest aa oorreaponding to a group U
fibrea, which Flechsig's developmental reaearohea enabled him to

differentiate. It is important to mention that in the upper part of

the cord the lateral limiting layer (Reitlicho Qrensachicht) was not

quite normal. The changes wo have described were found in both

posterior columns, and wore remarkably it>galar and ajmmetrical.
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b'rampeii oompftrofl this oaae with a case of incipiout tabee

reported by Wes^fthal, and points out how doeely the localisation

of the d^enerated areas agrees in the two oases. And he contrasts

it with a case ofcombined qrstematio disease (See * Brain,' Vol. III.

p. 563), in which the areas of the posterior oolomns that remained

intact are the very areas that are d^enerated in these oases of tabes.

The author attributes the absence of the patellar reflex, and

also the lancinating pains, to the lesion of the middle portions of

the posterior columns in the lumbar region ; for, on the one hand,

oases have been reported in which there was lesion of the posterior

portion of the column without loss of the patellar reflex, and, on the

other hand, lesion of the anterior portion is rather rare in tabes.

Strumpell ooncludcs his remarks on this case by observing how
inaccurate it is to say, as is often said, that ' Tabes commences in

the outer portions of the posterior columns.'

Cage II.—This oaso was somewhat more advanced than the

first, but was still in an initial stage. The chief symptoms were

lancinating pains, absent patellar reflex, vesical wcakuess, and a

degree of ataxia of the limbs. The anatomical changes presented

a striking resemblance to those just described. In tho lumbar

region, for example, the main area of degeneration was in tho

middle portion of the posterior colamn, the anterior portion was
intact, the posterior portion only slightly degenerated. In the dorsal

r^on there were the same medial and lateral strips of degenera-

tion, but in addition there was a degeneration of the posterior

part of Goll's column, which extended upwards to the cervical

region. The degeneration of GoU's column was more marked in

the upper dorsal and cervical portions of the cord than in tho

lumbar region, a fact not easy to explain if we hold that tho

degeneration of Goll's column in tabes is a secondary degeneration.

It is far moit) likely that tho degeneration is primary.

Case III.—This case is remarkable for the almost apoplectic

suddenness of the appearance of ataxia. The patient improved

under galvanisation, and for two or three years was almost fi-ee

from ataxia. Subsequently mental symptoms showed themselves,

and the patient died of dementia paralj'tica. Strumpell comments
on the unusual sequence of the diseases in this case. As a rule,

it is tabes that occurs in the course of a general paralysis; here

the order was reversed. The degenerative changes were similar

to those described above, but more advanced. The postero-

external field of the posterior column was intact in the cervical

and the greater part of tho dorsal region ; so also was the anterior

T 2



276 ABSTRACTS OF BRITISU

portion of tho poeterior column in the lumbar region, with the

exception of a Bmali strip in tho middlo line. Both these conditicms

Striimpell r^ards aa oharacteri«tic of tabes.

Caae IV.—Here tho diuoase was still moro advanced. There was
d^eneration over the whole of the posterior columns in the dorsal

region, but the changes were less marked in the outer part of

Goll's column, and in the postero-extemal field of Burda(^*8

column than elbowherc. These regions, it will be remembered,

were intact in the initial stages.

Cose V.—This was an advanced case of the disease. In the

dorsal region the posterior columns were, with the exception of

some fibres immediately behind the posterior commissure, com-

pletclj degenerated. In tho cervical and lumbar regions, there

were intact areas in the antero-lateral and anterior portions of the

posterior columns, respectively. The postero-extemal field was
degenerated, but only slightly; in this respect contrasting with

tbe remaining portious of tho column.

Ca$e VI.—This case presents a beautiful example, in the knee

and hip, of the so-called tabic arthropathies. Anatomically there

was simply an arthritis and an ostitis deformans. Striimpell thinks

the anseethesia of the joints and the disorderly movonents are

important factors in the causation of tho disease. The anterior

comua were healthy. The localisation of the degeneration in the

lumbar r^ion agreed with that deeoribed in the previooa oaset;

in the dorsal and cervical regions some diflferenoes were noticed.

In the former there was a triaugular zone of intact tissne in front

of the posterior root-zone, in the latter Goll's column was in

an advanced state of degeneration, and the posterior parts of

Burdaoh's column were diseased.

Ca$6 VII. resembles the previous cases so closely that it is

nnneoessary to describe it Ca$e VIII. was remarkable on account

of the d^;eneration of the most anterior ix)rtions of the poeterMH'

columns, the almost universal degeneration of Goll's cdamn, and

the normal condition of the remaining parts. There is some doubt,

however, whether this wtis rightly considered a case uf tabes. In

Cose IX. there was only slight degeneration of the middle portiont

of the poeterior columns iu tbe lumbar r^on. In the doraal region

the only lesion was a thin strip of d^^eration on the inner side

of the poeterior oomn. In the cervical region there wasan incipient

degeneration on the outer side of Goll's column. In this ease there

had been the charaoteristio neuralgias of tabes for twenty-five years,

and yet the anaUwnioal changes were comparatively slight. The
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last oftae was a oaao of tabee oomplioated with paraljais (tioe * Brain,'

Yd. III. p. 566). This and Case I. are the only cases of tabes in

which Striimpoll has found d^eneration of the lateral as well as

the posterior columns.

In the second part of the paper, the author examines shortly the

various views that have been taken of the pathology of tabee.

That the changes in the cord are secondary to a chronic meningitis.

Case I. disproves. Strumpell protests against the custom of at-

tributing the increase in the connective tissue of the pia mator

in tabes to a chronic meningitis; it is really a result of the

atrophy of the cord. Another view is that tabes originates in a

disease of the posterior roots, whence the degeneration spreads

upwards to the cord. This view is both true and false. It is true

in so far as it recognises the fact that the posterior roots are always

implicated in tabes, generally even in the earliest stage. It errs

in regarding the posterior roots as the only starting-point of

the disease. The fibres of the posterior roots down to the spinal

ganglia and the fibres in the posterior columns are really the same

fibres, and the atrophy is equally in each case a primary atrophy.

A third view is that tabes is a chronic degeneration of the con-

nective tissue, which advances along the course of the arterial

supply. We should therefore expect to find the degenerative

changes most marked where the connective tissue sends septa into

the posterior column, which, however, as Striimpell points out, is

in many instances not the case. A fourth view, which we need

only mention, is that tabes is essentially a brain disease, and that

the changes in the cord are secondary to it. According to a fifth

view, tabes has its origin in the peripheral nerves. This theory

has been propounded in consequence of the effect of nerve stretch-

ing in tabes.

These various theories being set aside, there remain two which
compete with one another for our approval ; viz. (1) that tabes is

a chronic myelitis of the posterior columns, affecting primarily the

connective tissue, and spreading like any other inflammation

;

and (2) that tabes is a systematic disease, a primary degenerative

atrophy of the nerve fibres that spreads in directions that are

determined by the physiological function and anatomical distri-

bution of the fibres first attacked.

Striimpell adopts the latter view, and argues that both the

clinical and pathological facts are in its favour. Clinically, tabes

is characteruied no less by the peculiar combination of a number of

nervous symptoms than by the almost constant alx^enco of a whole
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sories of symptoms, of frequent ooonrrenoo in the most diverse

nervons diseases (e.g. paralysifl, muwmlar atrophies, ohanges in the

electrical irritability, spastic phonomena). These two facts bespeak

something more than a more hap-hazard distribution of the OMisal

losion. The clinical postnlato is satisfied by the theory of a syste-

matic difioaso, but not by a chronic myelitis.

The pathological facts that Striimpell advances in favour of the

view that tabes is a systematic disease are the following:

—

(1) The strict limitation of the disoaso to the posterior columns.

Otbor authorities, for instance Erb, state that the morbid proceas

often extends to the lateral columns; but this has not been

Striimpoll's experience. The only exceptions he has met with

were Case I. (lesion of lateral limiting layer), and the last oasa he

descril)es (d^eneration of the, pyramidal and oorebelUr traots).

Th's latter case, however, was nut a typical case of tabes. The
so-oallod mai^nal degeneration {Baaddege$teratum) is mentioned

in thi'} connection, but is dismissed with the remark that its

origin and signiBcanco are not yet known. (2) The remarkable

symmetry of the disease in both posterior oolumns. The symmetry

often extends to the minutest details. (3) The peculiar looalisatioD

of the dogoncration in the posterior columns. There are areas

which become diseased in the early stages of the malady, and there

are others which rarely become disea'^ed at all, or if they do, only

in the later stages. The order of degeneration of the diflferoot

areas is as follows :—In the dorsal region, first a thin strip border>

ing the posterior fissure, and another strip to the outer side of

GoH's column, then GoH's column, the posterior earlier than the

anterior parts, then the postero-extemal field, and lastly, the

remaining portions of the column. In the lumbar region, first

the middle {)ortion of the column, then the posterior portion (a

small oval-shaped area in middle lino is the last part of it to

dogonorato), and fiunlly, the anterior portion. In no case of

uitduubted tabes has Striimpell seen degeneration of this anterior

pi)rtion. In the cervical region, first a thin strip in Bnidaoh's

cuhitnn, then QoU's column, then the posterior root-«one, and subso-

quuutly the postero-extemal field, and the antero-Uteral field.

(4) Tlie changes in the grey matter of the posterior oomoa. In

old oases of tabes there are always atrophic changes in tha ftm
between the anterior and posterior oomua. That the disoaso does

not spread, per oomHmlttattm^ is shown by the foot that the cells of

Clarke's oolumns remain normal while all around atrophies.

Tabes is not a systematic disease in which <hi<> system of fibres
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only is implicated, it is a oomUncd syBteinatic ilisctise, curcbnil an

wull as Bpiual systems being involved. The variouB gysti-iUK,

thongh diffuring greatly in their physiological fanctions, have this

iu common, that they are affecte<l by the same morbific inflnenco.

Toxicology presents many examples of a similar action ; a very

pertinent example is the action of ergot on the nervons system.

Tuczck has lately shown that this drug is able to produce many
of the symptoms of tabes, and in four cases microscopio exami-

nation domonstratcil the existence of degeneration of the posterior

columns. What the morbific influence is in tabes we know not;

in some cases it is probably the syphilitic virus.

Westphal on Disease of the Posterior Columns of the

Cord in General Paralysis.—Westphal, in a paper published

four yeard ago in the Archie f. P»ych. (vol. viii. p. 519), stated that

in every case of general paralysis in which the gait is affected,

and in which there is constant absence of the patellar reflex, there

will always be found degeneration of the posterior columns of the

cord, extending down to the lumbar region. In a later communi-

cation (Per/, klin. Wochen$chr. 1881, No. 1) he goes further, and

asserts that this lesion may be safely predicted, oven thoug}) the

lower extremities show no motor or sensory symptoms, if only tho

patellar reflex is absent. Tho present paper {Archiv f. Pgych. vol. xii.

p. 772) consists of two cases which go to support this statement.

In the first case the gait was rather stiff and at times somewhat

reeling, but there was no ataxia. There was a slight diminution in

the sensibility of tho limbs to pain. The patellar reflex was

absent. Microscopical examination revealed degeneration of

tho posterior columns in their entire length. It is worthy of

mention that in tho fresh state granule-cells were found in tho

posterior part of the lateral columns, while after hardening in

potassium bichromate and chromic acid nogranule-cells were visible,

and the lateral columns appeared quite normal. In the second case

there were no sensory symptoms and the gait was not ataxic, but

the patellar reflex was absent. There also the microscope showed

d^eneration oftho posterior columns throughout their entire length.

Westphal observed that the d^eneration was not everywhere

equally intense. Thus, in the cervical region there was in both

these cases an area of well-marked degeneration bordering themedian

fissure ; outside this there was an area of very slight degeneration

;

outside this again an area of intense degeneration, which was

liouuded externally by an area of slight degeneration. At the inner
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ido of the posterior comn, eepodally opposite its anioriur portiocu

there was a strip of normal subtitanoe. As wo pass downwards to

the dorsal and lumbar regions thoso distinctions become less and

less distinct, and wo have ultimately one area of intense d^|;enera-

tion (situated about tho middle of the column), and another of

slight dc^noration. Those areas aro perhaps to be looked upon as

indications of tho oxistonoe of separate systems of fibres in the

poHtorior columns, but tho solution of thiH question Wesiphal

thinkH must be dooidod primarily, not by pathologioo-anatomioal,

but by developmental invostigations.

The absence of ataxia in these oases of general paralysis with

lesion of the posterior columns is thought to bo due to the compara-

tively early death of the patient, tlio atrophy of tho posterior columns

and posterior roots not boing sufHuioutly mlvanoed to produce

ataxia. Ataxia does not show itself unless a ounsidcrable number

ofthe fibres of the posterior columns or roots have been destroyed.

Westphal on the Localisation of Hemianopsia and the

Muscular Sense in Man.—Westphal (ChariU-AnnaUn, 1882)

rc|H)rt8 a ca«o wliicli throws tiome light on this subject. Tho
patient won a man, aged 38, who in July, 1879, suffered from

delirium tremens. Fioni this ho recovered, but on Aug. 7 he

became aphasic without lu8ing conHciousncss. On Aug. 14 and

again on Aug. 19 he was convulsed on the right side and had

symptoms of tho so*callcd atactic and sensory aphakia, but did

not lose consciousness. And lastly, on Nov. 13, he was unoon*

scions for a short tiuio, and was temi>orariIy paralysed in the right

arm. In all of those attacks tho motility of the right extremities

seemed deeply impaired, but it is difficult to say how far the

appearances were d^e to actual motor weakness, and how far to

the inability to originate a suitable nervous impulse, in ttther

words to a defect of volition. Thero was undoubto<lIy some motor

weakness, but it was not i)ermanent, and in a short time tho

patient always recovered his muscular strength.

But in addition to these motor symptoms thero were sensory

qrmptoms, and these were permanent. They were observed with

great minuteness from Oct. 1879 to Deo. 1881 (when the patient

died somowliat suddenly), and wore never found to exhibit much

variation. Thei*o was a marked im|><iirmeut of the musouhur

sense of the right upper extremity. Tho right hand was used

very eluniRily, and the imtiont 8eome<1 unconseiouN of the position

of the n4t)>or i xti( initv and of tho movemi-nla it made. In tlio right
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lower cxlrcmity thero was Hcarceiy nuy alFoction of tho muscular

Bonso. SuUHibility was diminiahcKl in the right sido of tho body

and in parts of the &oe. There was bilateral right hemianopsia.

The fogt-moriem revealed a lesion implicating the whole of tho

parietal lobe (including the ascending parietal oonvolntion), the

greater part of tho occipital lobe, and a small portion of tho tcni-

poro-sphenoidal lobe. Here the pia was adherent to the cortex, the

grey matter was softened, and of a yellow colour, and the convo-

lutions were atrophied. The atrophy was less noticeable in the

posterior part of the angular gyrus than elsewhere. The cortex

only was involved. The rest of tho brain was normal. Thi^ con-

dition of the brain reminds us of general paralysis, but Westphal

is of opinion that the two processes are essentially different

Westphal attributes the hemianopsia to the lesion of tho occipital

convolations. He is unable to say whether the loss of muscular

sensation is dependent on the lesiun of the ascending parietal con-

volution or on that of the remaining parietal convolutions.

Bernhardt on Sensory Symptoms and Hemianopsia in

Cerebral Lesions.—Bernhardt {Archiv f. Psych, vol. xii. p. 780)

reports several cases that have an interesting bearing on the

question of the sensory functions of the cerebrum, though their

value is lessened by their being as yet unchecked by po$t-mortem

examination.

Case 1.—A woman, aged 53, without losing consciousness,

suddenly lost power in tho right half of her body. Speech was

affected for a short time during tho apoplectic attack. Fourteen

days afterwards she was able to walk as well as ever, and ten

months afterwards she was examined by Bernhardt with the fol-

lowing result :—The patient complained of the dimness of the vision

of tho right eye, and of the awkwardness of the right hand. The
sensibility of the right upper extremity was decidedly diminished.

Passive movements of the fingers were not perceived. The
muscular ^ense, as- tested by her ability to discriminate weights,

was impaired. If small objects were placed in her hand, she could

not tell what they were by simply feeling them. The limits of

tho visual field were normal, but there was a sector-shaped area of

indistinct vision occupying the upper three-fourths of the right

half of each eye. The perception of colour was impaired over this

area, and very careful perimetric investigations showed a diminished

acuity of vision hero.

Bernhaidt compares this case with a case reported by SameLbohn,
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^hore tho pationt after an apoplectic seizure became hemiplegic on

the right tudo. At the time of SamelecAm's examination the hemi-

plegia had almost disappeared, there was only slight paresis of the

right arm and 1^. There were no sensory distarbanoos, bnt there

was left hemianopsia, the perception of colour being affected, but

not the acuity of vihion. A case {Case 2) very similar to this was
reported by B. some ycorx ngo. There was left homipanesthesiA

and right hemianopsia. Tho affection of sensibility was chiefly of

n subjective nature; tho patient felt that his left arm and leg

did not belong to him. In both these oases, there were probably

lesions of each side of the brain.

Cote 3.—A man, aged 50, while dressing, was suddenly con-

scious of a peculiar feeling in the4eft half of liis body, partioolarly

in his arm and face. He folt as if this half of his body was adoep

or dead. He could not recognise with certainty small objects placed

in his hand. Motility was unimpaired. There was complete left

hemianopsia. Tho affection of sensibility soon disappeared, but

the hemianopsia was permanent. Some months afterwards his left

arm became convulsed, and Bernhardt again saw him. Tho
hemianopsia was imchangod, and there was a feeling in the loft

arm " as if it had been beaten with a stick
;

" but with these ex-

ceptions nervous symptoms were absent. Cku^ 4.—A woman,

aged 45, seemed to gradually lose power in the left limbs, without

being actually paralysed. Sensibility was diminished over tho

whole left side. Her knowledge of the position of her left ex-

tremities was much impaired. She could not recognise small

objects merely by their feel. There was left hemianopsia. We
should mention that there was some mental weakness, which com-

plicates the interpretation of the case.

In all the cases we have given above there has been hemi-

anopsia. But that this is not a necessary symptom in the class of

cases we are describing the following case (Cb«e 5) will show :

—

A man, aged 39, awoke one morning with a feeling of weakness

in tho right 1(^, and burning in tho right ear. These abnormal

sensations gradually extended to the right arm and the right side

of tlie tnmk. Four months later he was examined by Bomhanlt.

who found peculiar i>ar89sthesiie in the ear, face, neck, arm, and i>art

of the trauk of the right side, ataxia of tho upper extremity when

it grasped at objects or was engaged in fine movements, and general

impairment of tactile sensibility. There was no hemianojiiaa.

If we compare those cases wo shall find that they cloeely re-

semble one another, and evidently bulung to tho same typo of
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disoAse. The oonrae of the diaeaeo is generallj as follows : A miin,

proTionsly in good health, is seized with tax apoploctio attack, but

does not beoome nnoonsoioas. Any symptoms of paralysis that aro

present speedily disappear, bat there remains a oharaoteristic

awkwaidnoss in the use of the limbs of one side of the body,

espeoially of the upper extremity. This awkwardness depends

not on a general motor weakness, but on an impairment of the

various tactile sensations,—the sensations of touch, of pressure, of

muscular movement, &c. The limbs may feel as if they did not

belong to tho body, and the delicate touch of the fingers on which

we are so dependent for our knowledge of things, is lost. Tho
awkwardness and uncertainty of the patient aro further augmented

by the hcmianoj^sia, which is a frequent symptom in these oases.

The senses of hearing, taste, and smell are not involved. The
sensory affections may beoome greatly ameliorated or even dis-

appear, but the hemianopsia, according to Bemhardt's experience,

never disappears. The patient may remain in this condition for

weeks or months without exhibiting serious symptoms.

Bernhardt finds the anatomical substratum of the symptoms we
have described in a lesion of tho cortex cerebri and the adjacent

medulla, the symptoms varying with tho portions of tho cerebral

suporficioe involved. The parts most frequently involved are the

tactile centre for the upper extremity, and the visual centre.

W. J. DODDS.

Homen on Secondary Degeneration of the Medulla Ob-
longata and Spinal Cord.—Dr. Ilomen (Virchow's Archiv,

April 1882) contributes tho notes of eight cases in illustration of

the histological relations of this pathological condition. Full

clinical history of each case is given, t(^ther with the results of

microscopical examination, of which the following is a brief

summary.

In tho first case there had been repeated apoplectic attacks.

Softening was found on both sides of the pons, with obliteration

of the basilar artery and its branches. On the left side (attributable

to an attack dating two years previously) the pyramidal strand

was implicated. Descending degeneration was traced, with atrophy

of tho left pyramidal column and its continuation into the spinal

cord. On the right side, likewise, a lesion, dating about five

weeks, was followed by descending degeneration of tho pyramid.

Wasting of the axis cylinder of tho nervo fibres was observable,

also grey defeneration of tho posterior columns of tho cord.
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In tho eeoond case, oononrrent with an apoplectic seizure, thre6

years before, with right hemiplegia, there was almost total grey

degeneration of the left pyramid, descending into the cord with

atrophy of the nerve fibres; the fillet was involved in tho de-

scending degeneration.

The third case was one of hflemorrhago into tho central cerebral

ganglia on the left side, three wooks before death, with right

lateral palsy ; there was descending degeneration of tho pyramidal

strands, wasting of the axis cylinders of the nerve fibres, and

proliferation of nuclei in the connective.

Tho features of tho four fullowing cases had much in common

with tho preceding. The last case related by Dr. Homen was one

of myelitis of the dorsal region of the spinal cord, of seven montliH*

duration, attended with ascending and descending degeneration,

atrophy of the axis cylinders, and incipient atrophy of the nerro-

cells and nuclei.

With reference to these histological lesions, it was obaerved

that in the first case, where a double lesion existod, there was

an important diflforenco in the secondary degeneration on the

two sides. Tho first attack was twelve years before death, tho

second occurred ten years subsecjuently.

In cases of tho shortest duration, after tho apoplectic attack, there

was already apparent a wasting of the axis cylinders, a g^ranular

degeneration of the medullary sheath, with increase of cotineotive

tissue, and proliferation of its nuclei. Those parts which have
undergone degeneration are noticeable even on microsoopio iniq)eo-

tion, as they take the colouration of the Mttller's eolation more
markedly tlian the adjacent healthy parts.

Dr. Homen appends the following conclusions as the results of

his investigations :

—

1. That the oarliost degenerative changes are found in the axis

cylinders, not in tho medullary sheaths.

2. That dogoneration of the spinal cord may be found as early

as three weeks after the occuiTenoe of the lesion in the brain, and
that proliferation of nu<;Iei will then be present.

3. That a descending degeneration of tho fillet (Sohleifenaoliicht)

of the pons and medulla oblongata also occurs.

4. That, subsequently, slight atrophy of the anterior ci>nui i • f

the grey matter, and some degree of defeneration of tho nni< i ; t

nerve roots on the afibctod side will supervene, but not ntvosarily

a change in the nerve cells of tho anterior bonis.
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Davida on tho relation of Spinal Nerve Centres in a

case of Perobrachia (arrested development of the forearm).

(Virchow*8 Archiv^ April,' 1882.)—A \QTy interesting example of

arrt-sted development of the forearm and hand, which presented

only a rudimentary stump, was found on the examination of the

body of a railway labourer, aged 40 years.

The upper arm was of the same length as in the sound limb,

and was only as much less firm as might be expected from want of

use. At the upper epiphysis of the forearm was a short stump,

which could be flexed or extended, as the elbow joint was normal,

admitting also of the movements of pronation and supination.

The stump was rounded off, bmooth, and its skin thin. On the

median surface of this stump was a soft supernumerary structure,

which had some resemblance to a rudimentary baud, viz., five

short cylindrical projections with intefspaces, as with fingers

—

looking like the hand of a four or five months' foetus, with embryo

finger-nails.

It was, as the author observes, a point of interest to notice the

relative conditions of the nerves at their centres on the two sides.

This is shown in the following Table.

Ko difference was observable as far down as the sixth cervical

nerves—^below these

:
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Dr. Davida ennmoratofl authors who have recorded OMes of

Perobrachia in both dead and living subjects, and notes that in

none have tbo differences in the norve and their trunks been aoon-

rately ascertained. With reference to causation the writer observes

with force, that the decrease in the number and size of the nerve-

roots on the side of the Perobrachia is not explained either by the

action of a too short umbilical cord, nor by the influence of maternal

imagination in pregnancy.

In the case now recorded the author connders that there was
primarily an arrest of development of the nerve-centres, and that

the porobracbia was secondary thereto—leaving still the question

how the arrest of growth of either the one or the other has been

occasioned. W. B. Ekstivkh.

Westphal on the Knee-phenomenon. (Archivfar Ptgck-

iatrie, vol. xii. ptirt 3, May, 1882.)—Prof. Westphal relates three

cases in which the knee-jerk would be produced by excitation of

the skin over the patellar tendon. 1. A patient, aged 19, suffering

from atrophic paralysis of the logs, suddenly showeJ the kneo-

jei k after it had been absent for some time. It was found, however,

that exciting the skin produced a localised contraction of the

extensors of the leg, or even of both legs. A more energetic

excitation was followed by contraction in the flexors also. I'i

was complete cutaneous aneesthesia ; but the muscular excital >

to direct percussion, previously present, disappeared when the skin-

reflexes bhowod themsolvoa.

2. Kapidly invading poliomyelitio paralysis of the four extraui-

ties. Percussion over the tendon is often followed by a contraction

of the extensors ; this contraction occurs at a notable interval of

the excitation ; the latter may be confined to the skin, which is

not ansQsthetio, as in the first case. It even once occurred before

the blow had actually been delivered. These reactions suddenly

disappeared after lasting' some time.

3. Case of spondylites in the lower dorsal region. Here tho

ordinary knee-jerk was exaggerated. Excitation of the skin over

the tendon on the left side produced a contraction also; but this

contraction was longer in its production (half a second) and ran a
more protracted opurse. £xciting the skin at the mallooliis was
followed by contraction of the triceps extensor only, or of all the

thigh muscles, according to the streng^ and repetition of tho

excitations. On the right side similar phenomena were observed,

but not BO reguliirly. Later, tho retardation in the skin-rcflexcs

was no longer noticed.
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Pruf. WestpLal lays streas upon tho praotical importanoo of these

obeervationa. It is evident that in testing tho kneo-jork we must

keep in view the possibility of being deceived by true skin-reflexos.

Osses of sudd<»i appearance of the knee-jerk have been described,

which possibly will find their explanation in the way pointed out

by the author.

Prof. Wwtphal mentions tho results of some experiments mode
in order to discover whether tho administration of strychnia to

animals, whose lumbar posterior roots have boon cut (and the knoo-

jerk thereby abolished) could restore tho tonicity of the muscles

upon which he beliovos the knee-jerk to depend. Tho results wero

negative. In an instructive instance, howover, the section had

accidentally not been complete ; and here the knee-jerk at firat

abolished could bo restored by strychnia. The author, with much
reason, believes this result to show how delicate a mechanism is

the one which r^ulates the knee-phenomenon ; and explains how
it may become such a valuable index to pathological conditions.

The rest of Professor Westphal's paper is taken up by a restate-

ment of his views with reference to the real nature of the knee-

jerk. From the beginning he interpreted it as being due to tho

direct excitation of muscles in a state of tonus. When the tonus

is increased, the jerk is increased, and vice versd. He does not

lay much importance upon the arguments drawn from the short

latency of the contraction to prove that it is not a spinal reflex.

At the same time he reminds us of Prevost and Waller's experi*

ments, which tend to show that the so-called crossed reflex is

merely the result of the mechanical stretching of the tendons,

owing to the transmission of tho mechanical impulse through

the femur to the pelvis.

[The Reporter, in a paper published in tho British Medical

Joumal (May 10th, 1882), also expresses a doubt as to the cogency

of the argument drawn from the short latency of the knee-jerk as

compared with the known rates of travelling of the nerve-vibra-

tions. He therefore has thought it desirable to compare the

latencies of a true reflex contraction with that following percussion

of a tendon by measurements taken upon the same individual and

by the same method. For this purpose he has adopted Waller's

method (** Brain," 1880), and recorded the results of his experi-

ments on the latency of the plantar reflex. He shows it to be at

least three times as long as that of the knee-jerk, which therefore

must be looked upon as *' a pseudo-reflex." The latency of the
** <stMsed-reflex " contraction is identical with that of the direct

knee-jerk—a fact which shows that both phenomena are of tho
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t>anio natnro. I'ho latter is cosily explained by tlio ooiudderation

that percussion of one knee produces a vibration transmitted to the

pelvis, Ihrougb the femur, so that the tendons of the opposite leg

are suddenly stretched. This view is supported by Frevost and

Waller's experiments {Bevue Mid. de la 8tU»$e Bomande^ June 15th,

1881), and by a Kimple clinical test devised by the Beporter. If one

leg be held out in a stato of complete extension, at a right angle to

the pelvis, percussion of the hcol caut^cs a lively contraction in the

opposite leg (adductors chiefly) ; a slight bending of the leg, which

prevents the tramimiHsion of the mechanical impulse to the pelvis,

at once aboli»hes the effect of the perciishitjn. Reporter has also

found in some caues that the knee-jerk is double, the second con-

traction being only brought into evidence by the myographic

reoord. To the eye the two contractions are fused into one. Upon
investigation he finds that the first contraction has the usual knee-

jerk latency ('02-'03 of a second), the second contraction has the

true reflex latency (-OS-'l), whence he concludes that the latter is

a sensory-reflex phenomenon, probably cutaneous—a view which

fully coincides with Professor Westphal's results. The praotical out-

come of the facts juKt recorded is that in certain cases a true reflex

contraction may occur which masks the absence or diminution of

the '• pseudo-reflex ** knee-jerk, the latter alone, of course, consti-

tuting the valuable clinical test known as " the tendon-reflex."

—

A. Di: Wattevillb.]

Cerebral Localisation.—Cha. Le^aaid {NordUJa MediehUMki

Arkiv; Trettonde Bandot, Tredje H&ftet, 1881) reports a case of

embolic softening ofthe cortex of the right hemisphere, in which the

8} mptoms were—first, a sudden attack of paralysis of tlio left side

of the face, with slight embarrassment of speech, paresis of the left

arm, and almost inappreciable weakness of the left 1^. Tbo part-sis

of the left arm and log disuppearod in eight days, that of the left

side of face and tongue continuing. A week afterwards the left

arm and leg became paralysed. A few days afterwards the

paralysis of the leg disappeared, that of the faoe and arm continuing.

Death occurred five weeks after the fir»t seizure.

After death a yellow softening was found ooouping the lower

half of the ascending frontal and parietal oonvolutiona, and the base

of the third frontal convolution of the right hemisphere. The
softening was limited to the cortex, and did not invade the centmm
ovale. Besides this there was a minute foctu of softoiiiig, the

•ise of a pea, in the caudate nucleus of the right side.

D. FnoutR.



B E AIN.
OOTOBEE, 1882.

©riginal l^rtidts.

FOLIE X DOUBLE FORME
( Alternating Insanity).

bt db. achille foville.

FoLiE a double forme. Alternating Insanity, is the name
proposed to be introduced into medico-psychological science

for one of the latest subdivisions of mental disease. This

designation appears to have been accepted by the majority

of Alienists at the present time, and it may be said that

Folic a double forme has acquired a definite right of citizen-

ship in the medico-psychological domain. Two recent facts

demonstrate this. The Academy of Medicine of Paris has

opene<l a competition on the following subject for the yearly

prize foundetl by Dr. Falret, to be awarded in 1880—"On
Insanity under the names of Folie Circulaire, Folic a

double forme, and Folie a formes altemes." In 1880 the

English Committee in charge of the arrangement of the

programme of the Section of Mental Diseases of the Inter-

national ^[edical Congress held in London in August 1881,

enrolled among the clinical questions proposed for discussion

that of Folie a double forme. It will be noticed that it was

under the French name that this disease was entered, both in

the English and German programmes—a proof that it was in

France that it had been studied and described as a new
malady, as an independent morbid entity.

vol.. V. u



290 FOLIE A DOUBLE FORME.

It was, doubtless, because too many subjects had to be taken

up in too brief a time that no communication with reference to

Folie a double forme was brought before the London
Congress. That part of the programme fell through entirely.

We have thought that it might be to the point to fill up
this blank by here presenting a riiumi of the present state of

French science on this interesting question. We do not

offer this as an original article, and lay no claim to having

discovered Folie a double forme, or to the formation of the

theories in reference to it ; but, taught by the first publica-

tions of our masters of mental disease, we have always studied

the subject with predilection. By experience and penonal

examination of a great number of patients we have arrived at

the conclusion that Folie & double forme is a very distinct and

natural {naiurelle) kind of insanity. On this .account it is a

pleasure to us to summarise our knowledge by completing

and developing what we have already done in re^sml to

this disease in the new Dictionary of Medicine and Practical

Surgery.*

Quite recently, August 2, 1881, the Academy of Medicine

decided on the Report of Dr. Luys to award the prize for 1880

to Dr. Bitti, one of the physicians of the Charenton Asylum.

Our esteemed colleague will soon publish the result of his

labours ; but he has, in the meantime, kindly placed at our

service his interesting ]^IS., so that we have been able to

review the most recent work in connection with this subject,

and hope to omit nothing.

Historical.—The constitution of Folio a double forme is a

contemporary fact ; and it is all the more necessary to trace

its history carefully, as it has been the occasion of sufilciently

violent personal discussions, or rather of urgent claims of

priority, between two French Alienbts, who have both acquired

a celebrity justified by important original work, and by

numerous publications. They are—Dr. Falret senior, who died

about twelve years ago ; and Dr. BaiUarger, one of the present

veterans of psychology in France. Both have been for a nomber

of yean physicians to the Salpdtri&re, and as a result of

studios prosecuted by each on this common ground, they de-

' ' Dietionnalro da MMcdno ct Chirargie prmiiqQe,* Izv. pp. 822. 187.
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scribed almost at the same period and in very analogous terms

this new disease. Hence the dates have acquired great

importance, and must be quoted not only by years, but even

by months and days.

It is not the case that no one, before the above-mentioned

physicians, has within recent times stated the existence in the

same patient of symptoms of maniacal excitement and of

melancholic depression. The succession and, to a certain

degree, the mixture of those two morbid conditions are facts

so frequent in many cases of insanity, that all the physicians

who have described mental diseases have more or less alluded

to such states. Several had even indicated, in passing, diseases

in which those two classes of symptoms habitually succeeded

one another, but without insisting on the successive alternation

of opposite phenomena, and without attributing to it special

theoretical importance. The work of M. Ritti contains all

the necessary bibliographical references in connection with

this question.

A more precise opinion, the first that may be considered as

really significant, is found in Griesinger's * Treatise on Mental

Disease,' published in Germany in 1847. We there read the

following passage :
" The transition from melancholia to mania

and the alternations of these two forms are very common. It

is not rare to see the whole disease consisting of a cycle of

these two states, which often alternate very regularly."

Then occurs the first French notice of this disease. It

is found, in embryo, in a clinical lecture by Dr. Falret,

published in the * Gazette des Hopitaux ' for 1851, and after-

wards in the same lecture republished with further details in

18.54, of which the following is the most salient passage:

" The transformation of mania into melancholia and of melan-

cholia into mania has been hitherto pointed out as an

accidental fact ; but it has not been suflGciently observed, or

at least it has not been stated expressly, that there exists a

certain class of lunatics in whom this alternation is manifested

continuously and in an almost regular manner. This fact has

appeared to us important enough to serve as a basis for a

particular form of mental disease that we have named Folie

circuhire. For a patient so affected spends his existence in

u 2
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un unchanging cirde of morbid conditions, that arc continually

reproduced, as it were inevitably, and are only separated by

lucid intervals of rather short duration."

It will be noticed that, in this passage, Falret speaks of a

particular form of mental disease, which he calls Folie eirevlaire ;

but he only mentions it incidentally whilst treating of the

course of insanity. He does not think of assigning to it a special

place as a distinct morbid entity in the classification of the

various species of mental diseases. It is, moreover, always

ivhen treating of the progress of insanity that we iSnd the

same paragraph in the volume in which Falret senior

collected in 1864 his various antecedent writings under the

title of " Maladies mentales en Asil^ d'Alien^s."

This indication of a new variety of mental disease, ** laid

down confusedly in the columns of a periodical " (Morel), had

not drawn the attention of the medical faculty ; so an original

memoir, read on the Slstof January, 1854, before the Academy
of Medicine in Paris by M. Baillarger, was received as a

novelty. It was delivered under the title of a "Note on a

kind of Insanity, the attacks of which are characterised by

two regular periods, one of depression, the other of excite-

ment." »

The following are the essential terms of this paper, in which

little is said of the history, and in which the preceding

passage of Falret is not quoted. " By bringing together and

comparing a certain number of observations, it is seen that

rather numerous cases occur in which it is impossible to con-

sider separately and as two distinct affections the excitement

and depression that succeed each other in the same patient.

This succession does not take place at random, and I have

been able to make certain that there is a connection between

the duration and intensity of the two conditions, which are

evidently only two periods of one single attack. The result

of this opinion is, that those attacks properly belong neither

to melancholia nor to mania, but constitute a special kind of

mental disease, characterised by tlie regular existence of two

periods—one of excitement, and another of depression. I will

here attempt to indicate the leading characteristics of this

> •OuctteHebdooMkiie.'lip.aeS-fTS.



FOLIE A DOUBLE FORME. 293

form of insanity, and will provisionally designate it Folie a

double forme."

This proTiaional name has, as is well known, become per-

manent.

M. Baillarger then gives a few individual observations on

patients, so as to give an exact idea of the attacks, and he

demonstrates that in such cases there is no question either of

remissions or of interruptions, properly so called. He indicates

several of the chief characteristics of the disease, such as the

following : the maniacal excitement is the more violent as the

melancholic depression has been more severe; the principal

point of diagnosis of Folie a double forme consists in the

regularity of the succession of the periods ; the disease, which

is usually prolonged for several years, may be compared to a

long chain, of w hich each attack would be one of the links

;

the duration of the attacks varies according to the cases

observed ; the frenzy is much more frequently characterised

by impulses, than by delirious conceptions, properly so called.

He concludes thus, " Such are the observations that I have

thought it my duty to make on Folie a double forme, the

existence of which as a specific kind of insanity cannot be

doubted.'*

Such is an abridged form of the description given by

Baillarger, a description which will be considered by the

majority of specialists as the revelation of a series of

pathological facts not recognised till then.

However, one of those present at Baillarger's lecture believed

that he recognised in it a picture already traced by himself,

a species of disease the existence of which he himself had

already indicated by giving a first sketch of it.

Therefore, as early as the following sitting of the Academy
of Medicine (Feb. 7, 1854) Falret asked leave to speak on

the occasion of the official report, in order to draw attention to

the fact that the form of insanity described by Baillarger in

his memoir was not a new one, and that it had been pointed

out by himself as early as the year 1851. At the same time

he requested permission to read a long memoir, in which the

diagnosis, progress, and prognosis of Folie circuiaire were

described.
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The question immediately before the meeting did not allow

of this communication being read at that time, and it was

postponed till Feb. 14.

In this paper Falret begins by eliminating the well-known

and numerous cases in which mania succeeds melancholia, and

vice versa, in an accidental manner. He reserves the name
Folie circidaire for those cases in which depression and excite-

ment succeed each other during a long time, in an almost

regular manner, in never varying order, and with a lucid

interval which is of rather short duration compared to the

length of the attacks. The disease, characterised by the

regular alternation of maniacal excitement and melancholic

depression, lasts sometimes for a short and sometimes for a long

period, without this difference of duration at all changing

in its nature. It is a specific form of mental disease, since it

consists of a complete series of physical, intellectual and

mental symptoms. These are always identical with one

another in the various periods, and succeed one another in a

fixed order which it is possible to foresee. In the same patient

the various periods of each attack resemble one another not

only in their entirety, but even in most of their maniacal

manifestations.

Then follows a succinct description of each of the throe

periods—excitement, depression and lucid inter>'al—and the

advantage that is gained by the determination of this new

form of mental disease, from the threefold |x>int of view of

nosology, therapeutics, and forensic medicine.

The analogy that we have just pointetl out between the two

memoirs read within a fortnight before the Academy by

Baillarger and Falret is not merely of historical interest. Its

object is to show what have been the pathognomonic characters

attributed to this disease from the beginning, by the two

physicians who claimed its discovery. In truth, their descrip-

tions coincided in a good many points, and were also within a

little of being complete. It seems to us that it is impoasiblo

to solve the question of priority which each has not coMed to

claim for himself, and that an equal right of paternity may be

assigned to both, and no wrong or reproach attach to either.

It is evident that the original memoir road by Baillarger
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on the 3l8t of January, 1854, was not a plagiarism of the ehort

quotation that was half-lost in a medical journal in 1851 ; and

it is equally certain that the paper brought forward by Falret

eight days later was not a plagiarism of Baillarger's memoir of

the previous week. Even supposing that the material fact of

the drawing up of Falret's paper was quite recent, it cannot be

doubted that the observation of the cases and the conception of

the theory had long before attained maturity in the mind of

the author, whilst he waited for the chance that was to bring

them to light.

Let us therefore set aside all paltry rivalry between two

distinguished savants, and let us take the coincidence of

discovery, of which there are numerous similar examples, as an

additional proof of the reality of the facts and the probability

of their scientific interpretation.

Moreover the publication, by diflferent Asylum physicians, of

individual observations on patients labouring under Folic a

double forme, soon demonstrated that the type of this mental

disease was met with wherever lunatics were under care.

Since that period, therefore, all writers who have treated of

insanity in general have been obliged to devote more or less

space to the consideration of Folic a double forme. Besides, it

has been the subject of several original memoirs and of various

inaugural theses.

Among the early writers. Morel* and Dagonet' were con-

tent to speak of Folic a double forme as a secondary variety,

without recognising that it possessed value as a distinct morbid

entity. On the other hand, this pathological individuality has

been recognised by Marc^,' Foville,* Eitti,' and Luys.'

Among special writings we may mention those of Billed,'

> • TnviW dcfl MftUriies mentales,' Pans. 1859, p. 477 ei scg.

* ' Traite elemenUiTe dm Mdadice meotales,' lat ed., Pam. 1862, pp. 114, 276

;

2n.l c<U 1876. p 171.

' * Tralte pr»tiqae des Maladies mentales,' Paris, 1862, p. 329.

* ' Noaveaa Dietioniiairo de M&leeiDe et de Chirtirgie pratiqoe,' tomezT. 1872,

p. 371.

* ' Dictkonairo encydop^qne dm Scienoes m^dicales.' Qaattftme stfrie,

tome iii., Paris, 1878.

* ' TraiW pratique et cliniqQe dea Maladies meotales,' Paris. 1881.

' **M^oiie stir les divenes fimaea de Ljpemanift.'* * Annalen Medioo-psyclKr

kgiqnes,' 1856, p. 8SS.
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Jules Delay0,* Geoffroy,' Falret junior,' and G^ncd.* We
shall not undertake to name all the individual observations

published in the various periodicals. Nearly all of these will

bo reproduced in the forthcoming edition of Kitti's memoir,

to which the prize has been awarded.

The labours of French physicians in regard to Folie i double

forme were unknown for long, and tardily accepted abroad. At

length, however, they attracted attention.

In England, Maudsley,* in his book on crime and

insanity, has given a short but very accurate description of

the phases of excitement and depression of Folie a double

forme, which he has connected with moral insanity.

In Germany this disease has been studied with great care

during the last few years, and several important works have been

devoted to it, by Meyer,' Kim,' Krafft-Ebing," and Karrer.*

In America, Spitzka '° has given a good clinical description

of it

These are the names that have come to our knowledge, but

we do not pretend that they are the only ones.

During the last few years, cases of general paralysb have

been noticed in which delirium, added to muscular agitation

and dementia, assimied alternately the form of mAnittra^l

excitement and melancholic depression, and it has been pro-

posed to class it as a form of general paralysis a double forme.

Vide Fabre,** Essian de Lamaistre,'' Game I^Btte.**

We consider the inconstancy of the mania to bo a very

> " Etado 8ur la Folio k funui s alttriu d.
'

' Jounml do M^Jooiiie de TouIoum;*

1860.

• •' De U Folio k double forme." * ThiMs do Flult,* 1861.

• * Arohivet gAi^imko de MAleoiiM,' 1878 et 1879.

« •« De U Maroho ciioulairo do la Folic." • Thte do Moo(|Mlliar,* 1880.

• • Le Crime oi la Fulio.' Ktlition nran^alae. Viia, 1874, p. 106.

• *• Dot MalMliee meotelee oiKoliUnw.'* • ArahiT filr Pcjrohfatrie,' 1874.

' * Die periodiadieo Piyehoeen.' Biailgwrt, 1878.

• *Ldirl)ach dor Psychiatrio.' Btuttpirt, 1879, 1880.

• • ZeiUobrift fiir PaTohUtrie,' Band 87. lied 6.

<• • New York Mediod GMeUe,' May. 1880.

•* - Fdie pamljtiqw dioalaim.'* *AbimIm MAUoo-pqpoliologlqwa.* 1874.

tome L p. 19e.

" 'OoogrtalolBfBalloiwledelUdMliMiMBtaKlaMkPariadaSMi lOavrU
1878,' p. 181.

'* * Atohivee oliaiquea ; Axmaloe Medico>|Mychak)giqaos,* Man 1881
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frequent, wo might say a general feature in the evolution ot

genoml ptinilysis ; independently of the delusions of grandeur

and of hypochondriasis that have characteristics so strongly

marked that they may almost be considered as pathognomonic.

Sometimes depression, sometimes elation is observed in such

patients ; very often these opposite states alternate with great

rapidity, or are even combined in so intimate a manner that

they may be said to be simultaneous.

When, in certain of these cases, maniacal excitement and

melancholic depression succeed one another in distinct periods,

and a congestive attack seems to be the occasional cause of the

alternation, we must look upon it as an interesting series of

facts. It adds to our knowledge of the unequal and essentially

variable progress of the intellectual aberrations of general

paralysis. Our thanks are due to the authors who have de-

scribed it ; and we hope that future observations, going as far

back as possible over the history of the patients, will cause it

to be recognised—if the latter do not belong to the so nume-

rous class of those hereditarily predisposed, which might

partly explain the progress of their malady.

But these cannot be separated from the category of general

paralysis, of which they only form a group with a few special

characteristics. They remain, in our opinion, absolutely

distinct from Folic a double forme, properly so called, and

such as Falret and Baillurger have conceived, and such as wo

shall now describe.

Definition.

We will here guard against re-entering upon the long dis-

cussions regarding the words Mania and MelanchdUa. They

have been employed from the times of the earliest medical

literature, according to the widely different interpretations

of the varying ages of the science ; thus great confusion has

been intrcMluced.

It will be sufficient for us to say that, in the present state of

our theoretical and clinical knowle<lge of mental diseases, in

our opinion it will bring order and clearness into psychiatrio

nomenclature to admit that there are :

—

Firsthj.—Two diseases, characterised by symptoms, a special
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evolation, and termination ; and for these a separate place in

nosology must be reserved under the names of mania and

melancholia, or rather lypemanie.

Secondly.—Two symptoms, maniacal excitement and melan-

cholic depression, which are met with not only in mania and

lypemanie, properly so called, but also as accessories or

transient manifestations in the greater number of the other

species of mental diseases.

This preliminary distinction, to which, in our opinion,

much importance cannot be attached, once established, wo

define Folic a double forme by saying that it is :

—

" A species of insanity characterised by a prolonged succes-

sion of periods of maniacal excitement and of periods of me-

lancholic depression usually alternating in a regular manner.

The duration, intensity, type of the excitement and depres-

sion, the mode of transition from the one to the other may
greatly vary ; but their alternate recurrence is constant and

pathognomonic. This species of insanity is almost always

owing to the development of an hereditary pre<lisposition ;

and most often it is incurable. It constitutes one of the

plainest {;plv^ naturelle) and least defined groups of mental

disease."

Etiology.

We have already said that Folie a double forme is almost

always owing to the development of an hereditary predis-

position. This is in our opinion a most interesting fact,

and one of great clinical importance. Falret senior, in his

paper read in February 1854 before the A(!ademy of Medicine,

pointed out that Folie cireuJaire is very hereditary. Since

then, all those who have written on this subject have ezpreaaed

the same opinion, or have brought forward observations con-

firming it. In 1872 we said :
*' The fact of the well-established

existence of Folie a double forme in a patient alone constitniee

a presumption bonlering upon certainty, that in him mental

disease is chiefly due to the development of an hereditsry

or congenital germ. There is abundance of facts in our paper

to support this opinion, and there is a total absence of evidence

to the contrary."
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We liave nothing to change in the expression of our opinion

on this point, and it is justified by the statistical data derived

from various authors, collected by M. Ritti in his last work.

In fact, of 29 cases recorded by him, proofs of direct or indirect

heredity are noted in 23. They exist in all of the seven cases

which came under M. Bitti's personal observation.

The cases that seem to be exceptions are therefore com-

paratively rare, and there is always reason to ask oneself if

they are not explained by the insufficiency of the investigation

instituted, or of the information obtained. For instance, in

saying of any one that he is a healthy (nature!) child, it

is far from being established that he is not predisposed to

insanity.

Besides this transmitted predisposition, there might per-

haps be ground to give a place to acquired predisposition

;

notably to that which a cerebral injury received in youth

might develop. Professor Lasegue has indicated the part

played by those traumatic accidents in producing a far-reach-

ing cerebral diathesis ;^ the effects of which are only manifested

at a more or less advanced period of life, in the shape of

attacks of physical, intellectual, motor, and intermittent

disorders. Several observations, recorded in Germany by

Kim and Von Krafft-Ebing, and reproduced by Ritti, are

calculated to give the impression that Folic a double forme

might be one of the ulterior manifestations of this neu-

ropathic diathesis acquired in consequence of traumatic

injury. This is an interesting point to put to the test of

research, which, to be of value, should be long-continued

and patient.

The female sex is evidently more subject to Folie a double

forme than the male. Besides assertions made without figures

to support them, the following proportions have been indicated

by various French authors :—Falret senior, one man to three

women ; Foville, five to fourteen ; and Ritti, one to six. In

Germany also the predominance on the female side is generally

admitted ; but in the New York Asylums the reverse has been

stated. The periodical which refers to this fact, however, adds

* LsMgoe, 'CongRS Intematiunal de M^ecine mentale.' Paris, 1880, p. 227.

" Lea Ctfr^bnuz :" * ArehiTC* gdn^rales do M^lecine,' 1880, p. 29.
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that tho figures npon which the assertion is based seem to be

wanting in exactness.*

The disease generally manifests itself after puberty, and it

is very rarely developed after the age of 30—characteristics
that |)emiit of the classification of the malady under the head

of hereditary insanities.

As it occurs especially among young women of nervous

diathesis, it is quite natural that it should be observed con-

currently with symptoms of hysteria. Hence the latter is

occasionally mentioned as one of the causes of Folic a double

forme ; but it seems to us more correct to consider the hysterical

symptoms as a parallel cfiect of the organic predisposition,

rather than a special cause of the disease.

Among the various classes of the hereditarily insane, Folie

a double forme occurs almost exclusively in those cases in

whom predisposition was not indicated at birth by physical

malformations or evident mental anomalies. On the contrary,

before the outbreak of insanity, the patients may have

presented the appearance of good bodily and mental

organisation. During the respite the evolution of their

disease afterwards leaves to them, they often enter upon the

enjoyment of those advantages more fully than any other dan
of lunatics.

Having given a full account of acquired neuropathic

diathesis, little need be added regarding the exciting causes.

The latter, both physical and mental, may be those

which are usually enumerated for the production of ment^U

disease in an often commonplace, and not very demon-

strable manner. In certain cases it is very difficult to

discover any of them, and the evolution of tho disease seems

to begin with the single fact of the natural development of

the pre-existing germ. In other cases those that are cited

—

pregnancy, lactation, intellectual fatigue, mental trials—have

only a determinating influence ; for the mental equilibrium

is very unstable, and little suffices to destroy it

' * Joanutl of Nenrooa Mid Mental DIaMae,* October 1881, p. 798.
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Symptomatolocjy.

There is no lack in the world of i)eople who, without being

«»xa(rfly considered fools, at least pass for originals and

eccentric folk, on account of the alternations in their conduct

and whole manner of being that succeed one another in a

prolonged and often regular manner. For one period, lasting

several weeks, months, or even years, these individuals

are active, talkative, self-confident, full of initiative enthu-

siasm. They work with great zeal, they are at every one's

service, undertake the greatest affairs, see everything from a

favourable aspect, and know of no obstacle. For another

periotl, on the contrary, they are inert, silent, and indifferent

;

they are distrustful of themselves and of^ others, avoid society,

feel themselves incapable of undertaking anything, look on

everything in the most sombre manner, and see in everything

insurmountable difficulties. And thus during the whole

course of their lives they do not cease from passing alternately

from one extreme to another. Animation is the characteristic

of all the acts of one phase of their existence, the other bears

the impress of inertness. The disposition of the mind is never

in equilibrium—for their life is alternately all rose-coloured

or one complete black.

This condition may not pass the limits, sometimes so difficult

to define, that separate sanity from insanity. Ketained within

bounds moderate enough, it is not sufficient to constitute a

really characteristic mental disease, but it is surely an outline,

a sketch, a miniature of it.

But when the alternating characteristics above indicated

are more strongly marked, when the conditions of development,

progress, evolution, and periodicity, remain the same, their

traits are more defined, and their shadows more intense—the

sketch is replaced by a morbid picture, by that of Folie &

double forme.

The latter itself may present several degrees. In the cases

that are perhaps most numerous, animation becomes maniacal

excitement ; inertness, melancholic depression ; and these two

classes of symptoms are reflected more or less violently in the

conduct and bearing of the patients without there being in
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them any intellectual delirium, properly so called ; for the

delirium of actions and feelings suffices to fill up the whole

outline of the disease.

In some rarer and graver cases there are added to the

excitement and to the general depression intellectual dig*

turbances that constitute a real delirium, alternately aasoming

the form of melancholy and mania.

Naturally between those new extreme forms of the disease

there are a number of gradations serving as a transition from

one to another. It seems to us useful to separately describe

the phase of depression and that of excitement, and to consider

both in their psychic manifestations and somatic phenomena.

After that we shall say a few words about the trophic disturb-

ances that accompany them. We shall then indicate the

manner in which the different morbid elements are connected

by succession and alternation—that will be the study of the

evolution of the disease.

Period of Depression.

Psychic Symjptoms.—Whether depression succeeds a period

of excitement or a normal intermission, it usually begins slowly

and progressively becomes worse. The intellectual action

diminishes, the patients grow sombre and silent; they keep

apart from their neighbours, and generally occupy the same

place. They employ themselves with nobody and with nothing

;

at least, if they still do something of trifling importance, they

work with extreme slowness and without any liking for it.

When these patients live in their own houses, or with their

friends, they sometimes remain in bed for weeks or months

together, and require that the blinds of their rooms be drawn.

It is a real hybernation. In Asylums, where they are obliged

to rise, they submit passively, as it were mechanically, to

the arrangements made for them, hours of meals, occnpations

and recreations. They do not take the initiative, but are

interested in nothing, and appear complete stnuigers to their

surroundings. It has been frequently obeerved, during periods

of excitement, that this appearance is merely deoeptive, and

that in reality thoy hear, see and retain everything. They
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show no dcsiro for anything; if they have any money at

their disposal, thoy are avaricious, 8i)end nothing, and refuse

to make even the most necessary purchases. They never think

of complaining, or offering any objections ; their humility is

without limit. They take no care of their personal appearance,

dress in the simplest manner, and refuse everything in the

shape of an ornament calculated to attract attention. Their

affections seem lost ; those at other times most dear to them

are treated with indifference ; there is no longer any expres-

sion of tenderness or indication of affection.

Such is the first stage of depression in which there does not

seem to be any intellectual disturbance, properly so called.

But things may go further, and this may appear and assume

the diverse forms found in melancholia (lypemanie). The
work of M. Ritti contains a detailed analysis of these different

varieties of melancholic disturbances (delire), and reports

cases of Folic a double forme divided into these four classes,

according as they are :

—

1. Under the influence of tedium vitse, and possessed by

ideas of suicide that may end them in death

:

2. Tortured by continual anxiety, groundless fears, remorse

for imaginary faults, ideas of damnation, or fear of coming

want

:

3. Tormented by hallucinations of hearing or of other senses,

giving rise to the usual procession of ideas of persecution,

fears, poisoning, and so on :

4. Or finally a prey to hypochondriasis more or less intense.

Of course these different varieties of melancholia are not

always clearly distinct. Several may be united and inter-

mingled in varying proportions; but the result of all is to

make the patient extremely unhappy.

Finally, there are a few rare cases in which depression

reaches its furthest limit, so as to plunge the patient into a

state of stupor or dulness. Inertness is then absolute, and

may extend to a total forgetfulness of the most essential

things. Food is only taken on compulsion, the saliva is not

retained, and no control is exercised over the excretions.

This stupor may, as in ordinary melancholia, conceal two very

different intellectual conditions : either a real suspension of all
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mental activity, an abolition of thought; or a mental di»-

turbanco of so intense an activity that it paralyses the

whole being, congeals it, so to speak, and suppresses all

external signs, although the mind may not be at rest, but, on

the contrary, highly active.

Somatic Symptoms.—Whatever may be the degree of melan-

cholic depression, the physical condition of the patients corre-

sponds to their mental state. The attitude is constrained and

most frequently motionless, the movements of the body are

slow and as limited as possible. The patients change their

place only when obliged ; they walk, as it were, reluctantly

;

it seems as if their feet cannot leave the ground ; the shortest

distance may appear enormous to them {Ritti). The eye

has lost its brilliancy and is continually cast down. The
face is without expression, it bears the stamp of indif-

ference, prostration, or the most profound sadness. The voice

especially is completely altered. Some patients cease to

speak ; others still answer when plied with questions, but with

few words, and in a low voice. The words must be dragged

out of them; and are painfully murmured, or, as it were,

strangled.

There are disturbances of the general sensibility, especially

connected with internal organs—precordial anxiety, epigastric

pains, cephalalgia, or a feeling of emptiness in the head, inter-

costal or other neuralgias. We find sometimes either analgesia

and anaesthesia, or cutaneous hypertesthesia, especially in

women who at the same time present hysterical symptoms.

Photophobia and dulness of hearing have also been noticed.

It is to be remarked that sleep is almost always calm and

regular, often lasts a long time.

The organic functions are not less usually trammelle<l than

the functions of relation. The appetite often fails, the

patients do not eat spontaneously, they must be toxceA to sit

down to dinner, their food must be put into their months.

Sometimes recourse must be had to the stomach-pump. The
digestion is slow and painful ; constipation is almost univenal

and sometimes very obstinate.

The respiration is retarded both in the nature and x..^wu\ of

the chest movements. It is the same with the circulation.
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the l»oftts of the heart hviug feeble, nnd lowered in some

jtatients to 25 or 30 in a minute. Under this double influeneo

the blood is insufficiently oxygenised, and the skin may be

strongly cyanotic. More usually, however, it is pale and dry.

Perspiration and other secretions are jx)ured forth more slowly.

In women, menstruation is sometimes completely suppressed,

and almost always more or less thoroughly out of order.

Of course the physical instincts apjwar extinguished ; there

is no erotic tendency, and no taste for stimulants is displayed.

When to simple depression are added the delirium and

stupor of melancholia (lypemanie), the physical disturbances

increase proportionately to the mental. The inward anxiety

may be manifested by a pantophobic attitude and by continual

sighing. Certain patients tear their faces and scratch their

hands. Finally, in the condition of profound stupor, the body,

having become completely inert, no longer seems to suggest

to the mind any desire or need. Even the evacuations are

involuntary, cleanliness can only be maintained by the care

and control of those in charge, and thus only can existence

be supported.

Period of Excitement.

Psychic Symptoms.—This period is in every respect the reverse

ol the period of depression above described; and its most

usual characteristic consists in the disorder of the emotions

and actions much more than that of the purely intellectual

faculties. So in many respects it has been confounded with

what has been described under the names of Moral Insanity,

Insanity of Action, Impulsive Mania, Reasoning Mania, &c.

The intellectual activity is continually on the alert ; the

patients are lively, confident in themselves, continually move
about, and cannot take a moment's rest. They are ready to

undertake all kinds of business at the same time, taking an

interest in whatever comes to their knowledge. Nothing is

indifferent to them. Their loquacity is extreme, and they talk

on all subjects. They are seldom actuated by friendliness;

more frequently the most biting irony and the keenest

spitefulness dictate their utterances. Some of them possess a

diabolical cleverness in saying to every person what is most
VOL. V. X
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calculated to niffle them. Tbcy utilise for that pnrpofle, with

an astonishing tenacity of memory and with great adroitness,

whatever they have seen or heard during their period of

depression, when they had appeared incapable of paying

attention to anything whatever. The feelings of affection

undergo the same metamorphosis ; whether in point of

Iriendship or hatred nothing in them is kept within the

bounds of moderation. Everything is violent, exaggerated and

implacable, and at the same time equally mobile, so that the

most opposite states succeed one another without transition

and without motive.

Their behaviour is excessive in everything. When they

are their own masters, they become lavish and enterprising

;

buy all they have a fancy for—and they have a fancy for

everything. They rush into business, and engage without

prudence in risky transactions, and it sometimes happens that

their blind rashness is crowned with success. If they own
property, they stop at nothing to adorn their houses, to embel-

lish their estates. They overturn their land, displace their

trees, and want to change everything at the same time. Others

arc seized with a desire to travel, must see the world, and spare

no expense. Sometimes they disappear from their homes, and

wander about at random without giving information as to

their whereabouts. One fine day you learn that they are fSbr

from home, and in a locality where they have no business.

They prove aggressive and quarrelsome, and are unconscious

of duty ; but are not dis{)oscd to admit that there is 'any limit

to their rights ; therefore the slightest pretext causes an outr

burst of insult, acts of violence and altercation. The instinc-

tive impulses are over-excited and nin to every excess; nnd

so there are often observed in these patients inoorrigiblc

depravities which at one time were considered separate diseases,

—such as destructive monomania, dipsomania, nymphomania,

satyriasis. Nothing is better calculated than the sAndy of

Folie a double forme to demonstrate that those morbid im-

pulses have no other value than that of a symptom. It is the

same with kleptomania. Certain oases without any scrapie

appropriate whatever is within their reach.

The erotic instinct is almost always end of those most de-
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voIoirhI, whether it shows itself merely by coquetry, or elegance

of apparel, or finds utterance in the most obscene language,

the most abject lewdness, the most outrageous practices of

masturbation. It is to be noticed that the forms of genital

j>erversion described of late years by Westphal and some other

German authors, under the name of Perverted Sexual In-

clination (die Contra/re Seseuakmpjindunp), are sometimes

observed in patients afflicted with Folio a double forme.

{Bitti.)

When the jwitients are confined in Asylums, the field of their

activity is forcibly limited, but the latter is not the less over-

excited and strives to find means of exercising it. They excite

the patients against one another, they invent the most

treacherous calumnies against the officials, and know how to

clothe their lies with the semblance of truth. To use a

I>>pular expression, they would set mountains at loggerheads.
'* One must have lived," says M. Jules Falret, " with similar

patients to form an exact idea of the infernal stories that they

are capable of inventing, of the domestic strife and trouble

that they spread around them." Very frequently also they

attempt to escape.

All this disorder may be produced in their actions without

being accompanied by any manifest disturbance in the purely

intellectual domain, or by incoherence of language, so that

when inexperienced people see these patients only incidentally,

they may not recognise the form of their disease, may attribute

their conduct to other causes than insanity, and imagine that

they are wrongly confined.

There are other cases in which this error is impossible, a

real maniacal frenzy being added to the excitement. The

patient may then experience numerous hallucinations, succeed-

ing one another with great rapidity. Their actions bear the

impress of a truly furious violence ; they break the furniture,

smash the window-panes and destroy everything that comes in

their way. Among the most usual delusions are those that

resemble the notions of grandeur in general paralysis. Some-

times they are moderate, and limited to a general optimism, or

to the hope of a large fortune ; or, on the other hand, they

flatter the patient that he has an extraordinary aptitude for

X 2
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all the art«, that he excels at the same time in poetry, music,

and painting. Or, again, they suggest to him a number of

discoveries or inventions, every one more mar\'ellou8 than

another. Or, finally, reaching the utmost limits, they trans-

port him to the summit of power and wealth, and lavish

honours and millions of money on him.

Somatie Symptoms.—The physical condition faithfully re-

flects the degree of mental excitement The patients cany

their heads high, walk with a firm and rapid tread, their move-

ments are impetuous and their gestures abrupt. They cannot

keep their seats, and show great exuberance in whatever they

do and say. The voice is full and sonorous, sometimes shrill,

like a flourish of trumpets. Though their words follow one

another in the most rapid succession, they do not succeed in

giving expression to all their thoughts. The eye is bold. The
most expressive mimicry describes the mental tumult, but it is

especially by their deportment and dress that they are distin-

guishable from those about them. Most frequently the

eccentricity of their appearance would be sufl^icient to point

them out; the women arrange their hair pretentiously, or

let it hang down. Everything in them breathes provocative

coquetry. They dress in a showy incongruous manner that

clashes with their age and position. Or passing those gtill

comparatively modest limits, they attire themselves ridicu-

lously, put their petticoats over their dresses, continually don

and dofi" their shoes, stockings, and hats. They unsew their

clothes to refashion them, to add as ornaments the most vulgar

finery, to lengthen them here and shorten them there, and so

on. Men show analogous symptoms. Some introduce the

greatest aflectation in thoir toilette, pomade and perfume.

Others put on everything the wrong way, or pull off their

buttons, and rend their garments in shreds.

The organic functions operate with an activity which pro-

duces a general sense of physical comfort Never have they

felt better, more fit for work, and more capable of doing great

things. The respiration is ample and frequent, the circulation

full and rapid, the number of pulsiitions nearly always con-

siderably increased. All the seoretions are abundant, the

complexion is clear and bright, the skin is supple and of a
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healthy colour. The appetite is good, and digestion prompt
and easy. Sleep is short and light, frequently disturbed by
(Ireams. Sometimes there is a total absence of it In a

few patients those signs of functional abundance may be ac-

oompanieil by other physical symptoms, not unlike those at

the onset of general (mralysis. In this way, activity on the

one hand and 8Ujx?rabundance of ideas on the other, may
modify the speech and the voice by imparting to them a

wavering or a shaking; thus the over-activity of the circu-

lation may determine towards the head with a more or less

intense congestion, even pupillary phenomena or epileptiform

seizures have been observed.

Trophic Disturbances.—Although these are closely con-

nected with the state of depression or excitement, it seems

to us appropriate to make special mention of them. Every-

one who has written on Folie i double forme has pointed

out that there are remarkable alternations of stoutness and

sjiareness in patients who suffer from that malady. These

corr^pond to the periods of depression and excitement.

Clever, especially, considers the increase in weight during the

excittsment and reciprocally as a constant and character-

istic fact. He therefore does not hesitate to apply the term

trophorteurose. We cannot adopt this opinion, for observa-

tion has taught us that the variations in weight are far from

being always produced in the same order. One of the

patients mentioned in 1854 by Baillarger got very stout

during the period of excitement, and got thin during the

depression, as 3Ieyer says. It is even stated that once during

the melancholy stage she lost twelve pounds (livrea) in a

fortnight. On the other hand, we ourselves have observed a

young man who got thin during the excitement, and stout

when depressed. In taking a great number of cases, we have

found several of them in which modifications in fatness were

noticed in conformity with those two opposite types ; so there

seems to be a contnidiction here, but in reality it is only

a])pjirent : the disturbances in the nutrition are in corre^

s{Kjndence with the intensity of the symptoms proper to each

l)eriod of excitement or depression. When the latter is pro-

found enough to be accompanied by refusal of regular and
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sufficient nonrishment. spareness naturally fullows, as in

the case of Baillarger's patient. When, on the contrary, the

patient, having become calm and sad, vegetates in absolute

inertness without ceasing to take regular meals, the organic

receipts far surpass the expenditure, and stoutness obtains as

in our case above alluded to. The reverse takes place during

the period of excitement, according as the development of the

appetite and the digestive perfection make the patient grow

fat ; or as the general over-activity, the absence of sleep, and

the over-work that makes him grow thin, gain the upper hand.

We can therefore see nothing pathognomonic in those alter-

nations of body-weight.

Progress of the Attack—Development of the Disease.

We have said nothing as yet of the manner in which the two

opposite periods of depression and excitement are connected,

and of the lucid intervals, which together constitute the com-

plete attack of Folie a double forme. This is, however, a

point which until now has given rise to serious controversies,

and which has played in our opinion too large a part in the

history of this disease.

Baillarger, notably, has done his best to establish a well-

marked distinction between Folie a double forme, such as

he conccive4l it, and Folie circulaire, such as Falret described.

According to him, the latter had committed the mistake of

representing the evolution of Folie circulaire as proceeding in

the following manner: mania, intcnnission ; melancholy, in-

termission; mania, &c.; so ho saw in it only intermittent

insanity with alternate forms. Baillarger, on the contnu-y,

represents the mania and the melancholia as sucoecding each

other without interruption, and as constituting together a

complete attack, separated from tlie next seizure by an inter-

mission or lucid interval, so that the formula would run

:

mania, melancholia (attack), intermission ; mania, melancholia

(attack), intermission ; and so on. This makes Folio a double

forme a distinct morbid entity.

For our ^tart wo must confi-ss that, from [lersonal observa-

tion of (laticntj*, wo con allow to thcso formoltt neither
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absolute prcciaion nor any considerable nosological valu(\

The important fact, is that certain lunatics hopelessly revolve

within an unchanging circle, and alternately present the

symptoms of mania and melancholia. This is what causes

these patients to form a very distinct group, which ought not

to be confounded with any other in mental pathology. An*

other fiitct that we consider established is, that in certain of

these patients the disease is not continuous; that is to say,

between the termination of one attack and the commencement

of another, they may remain for a longer or a shorter time, (for

months, and even years,) in a condition which constitutes for

them a state of normal sanity, or which comes very near to it

Such are real remissions.

But in the cases in which these long remissions are absent,

whether or not there be between the two morbid states a short

period of calm, of relative or complete lucidity, is in our

opinion an accessory fact, which is, moreover, almost always

verj' difficult to determine.

In some cases the transition is abrupt, and immediately con-

cluded. It is then most usually produced during sleep. A
jmtient has gone to bed a maniac, to waken in a state of melan-

cholia. This is rare, but it happens. It is evident that

there are cases where we cannot discuss if there be an inter-

mission, and at what moment it is produced.

Much more usually the transition is slow and gradual, the

patient appears less excited than he was before. He then

becomes more and more calm, all aberration ceases, all vehe-

mence subsides, each one of the functions remains in order, but

no equilibrium appears. A little prostration sets in, the sad-

ness gradually increases, and then the patient enters on the

period of depression.

The interval between decided mania and confirmed melan-

cholia can only have lasted a few days, but it may have lasted

a few weeks or even months. In that case the intermediate

gradations are numerous and nndiscemible. Has there really

been during that time a period .of perfect sanity, a moment in

which the equilibrium was perfect—a real remission? We
\\ ould not venture to say so, and do not see what importance

it would have from a nosological point of vit w.
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Tho duration of the attack is most variable in diiTerent

patients, but in the same person it is generally sufficiently

regular. Sometimes the circle is traversed very rapidly, and
each period of excitement or depression lasts|[^only for three

weeks. Some writers have spoken of stages of very brief

duration, two or three days or even a single one ; we have

never noted any so short, and would be inclined to doubt if

it were really Folie a double forme.

It is much more common to meet with attacks that last fur

several months, and it is exceptional to find them extending

over a year.

Griesinger was tho first to indicate a certain connection

between the alternations of the seasons and the opposite

phases of this disease, viz. that the depression takes place in

winter and the excitement in summer. Baillarger confii

this remark, and we ourselves have verified it in a few pati

but it is far from being constant.

As to the respective durations of the periods, sometimes

they are equal, sometimes one is longer than the other. Thus

certain patients remain for months in a state of depression,

afterwards to traverse a period of excitement of only a few

weeks* duration.

One very remarkable peculiarity of Folie a double forme is

that in the same patient tho different phases of melancholia

and mania are very like each other. During each of tho

periods of depression the humility of attitude, tho mask of

sadness, the timidity of the look, the resistiince at meal times,

the carelessness in dress, the imaginary fears, are reproduced

in a perfectly identical manner. It would seem that tho

patients take the greatest care in rocopying themselves; but

what is still more striking is tho absolute similarity of tho

actions and of the extravagance during the ix>riod of excite-

ment If one observes a patient so affected only on a single

occasion and cursorily, everything in his case appears abso-

lutely unsettled ; but if he is seen during several attacks of

excitement, it is recognised that all his disorder a subject to

exact and constant laws.

When after a longer or shorter interval ho is about to become

elevated again, it is jicrooivcd beforehand by the same signs



FOLii. „ . jcble forme. 3i:]

oi uwtikoning, by the same modifications in bis bearing; and

dress, by the same iuflections of bis voice. The storm bursts

forth and displays itself exactly in the same way. We have tho

same extravagant acts, the same spirit of quarrelling, the samo

iiii pulses to drink to excess, the same erotic profligacy, &c.

It is at the same point in the evolution of the attack that

one man starts without warning on purposeless juumcys ; that

another is arrested for having fought without motive or having

insulted the police ; that one woman disappears from her home
to follow at random the first man that turns up ; and so the

circle continually revolves, till one might say that the repeti-

tion of the same phenomena corresponds to each of the divisions

of its circumference.

M. Baillarger had already shown that there is a certain

equality between the degrees of intensity of the two classes of

phenomena in the same patient. Quite recently, M. Gerard

has specially insistetl on the constant harmony between the

two periods, " so that a stage of stupor will never succeed a

simple intellectual exaltation ; nor a vague state of melancholia

a violent attack of mania." We are willing to grant that this

is often the case ; but it is far from being constant, and, no-

tably, the period of depression is frequently more moderate in

its manifestation than the period of excitement. Not unfre-

quently patients enter lunatic asylums only at the moment

when the latter begins, to leave them when it abates. They

may stay at home without inconvenience during the remis-

sion and the period of melancholy, when the latter is not

very severe; but they could not be kept there during tho

I)eriod of mania without danger.

By reason of its constitutional character, transmitted by

heredity or more rarely acquired by traumatism. Folic, a double

forme is essentially chronic, and when once the rotation is

well established, the disease usually continues during the

remainder of life without very perceptible modification. It

even most frequently escapes the usual fate of manias that

have become chronic, viz. an ending in dementia. Through

these perpetual losses of equilibrium, sometimes in one direc-

tion and sometimes in another, the faculties, instead of getting

worn-out and disappearing, preser\'e their vigour and relative
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integrity. We have known patients sufTering from Folie k

doublo forme of a very advance<l age, who during remissions,

or at the onset of periods of excitement, gave proofs of much
refinement of mind, and of great freshness of memory.

Diagnosis.

As soon as it has been possible to verify, by observation or

exact information, the alternation of opposite symptoms consti-

tuting one or several attacks with or without intervals of

remission, the diagnosis of Folie a double forme may be

confidently formulated. When its type is well characterised,

it cannot be confounded with any other variety of mental

disease.

But what would be desirable, as was truly said by Baillarger

as early as 1854, would be to find clinical features recognisable

on the first attack. Do we possess those clinical indications ?

We do not think so, and in our opinion the almost regular

return of several alternate phases of depression and excitement

marks the only pathognomonic character of the disease.

Can one not, however, by direct examination, limit tliis

absence of absolute certainty by watching the evolution of the

attack, and establish grave presumptions? It is not, we
think, when the patient is depressed that it can be done, for

then it would be difficult to distinguish him from the crowd

of ordinary cases of melancholia (lypemanie). Can he not, in

fact, be confounded with those cases, presenting as they do

the various features of sadness, from simple melancholy up to

absolute stupor ? The difficulty is less great when we have

to distinguish between ordinary mania and the ])eriod of the

excitement of Folie a double forme. In this latter the delirium

of the actions predominates in a remarkable manner, without

being accompanied by any evident incoherence of speech or

perceptible disturbance of the purely intellectual functions.

It may happen that the ill-natured and caustic language of

the patient, the disorder of his dress and behavioor, the

deviation in his conduct, a certain efMeiii^« in his whole

manner, difficult to describe but recognisable by obserration,

all accompanied by an absence of hailuoinatioos, of seoteless
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TAgariee, lead one to suppose that we have not to deal with

an attack of ordinary mania, but with Folie a double forme.

Nothing less is required, before we can categorically pronounce

upon the case, to reconstitute, as completely as possible, the

previous history of the patient. It has happened more than

once that we, by the special extravagance of the actions, were

put upon the track of a diagnosis which has turned out to be

more or less completely confirmed.

But the chance of error that we must often meet with,

and against which it is most difficult to be u{x>n one's guard,

is the possibility of confounding the period of excitement of

Folie a double forme with the beginning of the expansive

variety of general paralysis. The resemblance may be very

great, both as regards the meuttil and bodily symptoms.

As for the first, we have already stated that when intellectual

disturbance is added to the maniacal excitement of Folie a

double forme, the first frequently assumes the form of delusions

of grandeur so common in paralytic patients. Even when there

is no mental disease, properly so called, the resemblance may
be very great. The mind deranged with enterprises; the

opinion of self in the intellectual, artistic, and poetical domain

exaggerated; the optimism generalised, in a word accom-

panied by impulses to theft, to excess of all kinds, to the most

compromising actions might present the appearance in the

two diseases of almost identical characteristics.

How are we to distinguish between the two maladies ? Can

we not depend uj^n the physical phenomena, that is to say, on

the symptoms of paralysis, or rather the muscular ataxia,

present in one series of cases and absent in another ? Unfor-

tunately we cannot invariably. On the contrary, it is

well known that certain patients at the beginning of their

excitement may not present any apparent derangement of

speech or of motion, and who yet are suffering from general

paralysis. The progress of tlieir malady soon furnishes proof

of it. On the other hand, as we have already said, in certain

cases of Folie a double forme the close connection between

the emotions and the cerebral activity may impart to the speech

a degree of tremulousness very difficult to distinguish from that

of general paralysis. Finally, what makes the question still
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more embarrassing is the fact that in a few cases of Folie

a double forme pupillary derangementg, congestive cerebnil

attacks, and even real attacks of ej)ileptiforin convulsiona

have been noticed. {Jvlet FcUret.)

A psychic element, which would be of great value if it could

be invariably established, would be the inception of dementia,

which is common enough in the beginning of general paralysis,

to be considered constant. But is it not known that this

partial weakening of certain intellectual faculties is often so

disguised, in consequence of the general state of excitement,

that it is almost impossible to make sure of its existence ?

In a quite recent work, M. Regis,* after having shown the

difficulties of the question, thinks he has found a criterion in

the nature of the patient's feelings. According to him, the

paralytic would be really kind-hearted, generous, even prodigal,

desirous of being agreeable to evei*ybody, and spreading around

him the treasures of a common benevolence. The patient

suflfering from Folie a double forme, on the contrary, during

the period of excitement would be wicked above everything,

cantankerous, ironical, clever in injuring everybody approach*

ing him. We are far from denying that it is often so. We
even add that, from our observations of 3[. Regis's patient,

extending over twelve years, we altogether share his opinion

of the character of the pathological wickedness which forms the

most salient feature of the |)eriods of excitement of that case.

But can we see in this a sufliciently constant sign to make it

the theoretical basis of a difficult differential diagnosis?

We are not inclined to admit it. We have known cases of

general paralysis who were caustic and mischievous, and we

believe that patients suffering under Folie k double forme

might be found who, by way of exception, might be generous

and benevolent

After having recognised from this special point of view

the untrustworthiness of the various classes of symptoms

of the intellectual faculties of the moral feelings and of

the ])sychic functions, may we find the solution of the

problem in general conditions, such as age, sex, or heredity ?

Evidently not These states may furnish the elements of a

> 'UEdo^IiIuW Dso. 1881. ^ 684.
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presumption, more or less approaching to certainty, but will

not be certiiinty itself. To conclude : before making the

diagnosis of Folie a doable forme with any surety, we must
repeat that it is essential to know positively that the patient

has furnished, by a greater or smaller number of repetitions,

the series of phenomena constituting alternate periods of mania
and mehmoholia—with or without intermediate remissions.

This, with our knowledge of mania, is the really pathognomonic

chantcter, the only certain basis of a differential diagnosis. In
expressing this opinion we do not think that we are "avoiding

the clinical difHculties or seeking the elements of the dis-

tinctions to be made elsewhere than in a comparative and
profound study of the two diseases themselves."

Prognosis.

The prognosis of Folie a double forme must be looked at

from a threefold ix)int of view ; of the influence of this malady
on the general health, of its chance of cure, and of its ways of

tenuinating.

Although the nutrition and the whole organic functions at

the time of each crisis of mania and melancholia undergo the

modifications that we have described, Folie a double forme

is not a disease that seriously endangers life. Apart from the

rare chances of suicide during the period of melancholia, and

those of the serious accidents due to imprudence during the

jMjriod of mania, the longevity is not perceptibly modified. The
congestive attacks and those of apoplectic character are too

rare to perceptibly vary the preceding statement. Sometimes

in Asylums, such patients are met with in a vigorous old age.

Folie a double forme presents only a slight chance of

recovery. Inasmuch as it is almost always hereditary, it forms,

so to speak, an intrinsic part of the condition of existence of the

patient. It is essentially chronic and constitutional. When the

rotation has been established, it sometimes happens to undergo

accidental modifications, but they do not l&st long, and soon it

hopelessly returns in its alternations. It has even appeared to

us that when the onset was delayed longer than usual, this

remission was balanced by a more lengthy duration and greater
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intensity of the following attack. So even if tlio remiarions

aro complete, they should inspire u very limite<l hope, and

the approaching relapse must be considered very probable.

It is true that a few cases of recovery are cited as having

occurred after one or two attacks, but we consider such quite

exceptional, even if the diagnosis of Folie k double forme were

correct.

We have already said that this disease is distinguished from

other forms of insanity, inasmuch as it less regularly ends in

dementia.

Treatment.

The really eiBcacious treatment would consist in prevent-

ing a return of the attacks. It must therefore have

appeared quite natural to have recourse to antiperiodics—by
preference to sulphate of quinine. Some cases are quoted said

to have been cured by this means. But we must remark that

wo have to deal with facts published anterior to the discovery

of Folie a double forme as a special disease, and retro-

spectively associated with it ; or with observations published

shortly after the original paper of Baillarger and Falret It is

very remarkable that since Folie a double forme has become

better known, and clinical experience of it more complete, no

more cases have been mentioned as having been cored by

snlphate of quinine, or any other medicine. We cannot be

surprised at these negative results when we consider the

constitutional and chronic nature of the malady.

liaillargcr has mentioned the case of a young girl in whom,

by monthly bleeding, he obtained the disappearance of the

maniacal phase, and reduced the disease to periodic attacks of

melancholia. Dittmar, quoted by Krafft-Ebing, is said to have

obtained an analogous result by forcing the (wtient to remain

in bed. Those results must bo partial and exoeptioital, and

the general opinfon is that, in what concerns the nature and

the alternating return of the disease, Folie i double forme is

nearly always beyond the resources of therapeutics.

In default of preventive or curative treatment, we still hare

the {talliativc treatment of the most salient symptoms, and here

tlie indications are the same as in ordinary mania or melancholia.
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Legal Medicine.

Little has beo;i written, to our knowledge at least, on the

connection between Folie a double fomie and forensic

nioilicine. Ritti alone has briefly treate<l of this side of the

question. It may be of great importance, especially during

the period of excitement. Certain authors have proposed,

not without reason, to apply to the initial period of general

jmralysis the name of ** medico-legal stage." The same
denomination would be equally applicable, and for the same
cause, to the period of excitement of Folie a double forme.

This cause is, as is well understood, the predominance of

ilisorders of the actions and the impulses with little or no
intellectual disturbance. The patients, by their very disease,

are induceil to commit such acts as bring them Avithin the reach

of justice, and their speech has not that stamp of incoherence

that at the first glance indicates a state of insanity. Difficulties

of appreciation may tax the skill of the specialist, and may be

very embarrassing even to him if he has not the means of being

completely informed as to the antecedents of the accused.

We have already said that a certain nimiber of cases of Folie

a double forme may live at liberty during the period of

•lipression ; but that the return of excitement renders it

ii.c.ssary for them to be placed in a special Asylum. There

are some who wander far and commit extravagant acts, which

cause them to be arrested by the police. Each attack, there-

fore, is a new problem for the local authorities, all the more
difficult as the individual and his history are totally dis-

rc^Mrded. So the result is that they are usually sent to prison,

tliore develop their disease, and thence are sent to an -^Vsylum.

The morbid impulse to commit thefts, whether it be isolated

(»r accompanied by vagrancy, has still the frequent result of

bringing those patients into contact with the authorities. It

may be the same with their troublesome and aggressive

temper.

These patients, when placed in an Asylum, become a

scourge to the staff by their insubordination and their dia-

l)olical cleverness in accusing everybody, and giving to their

most mendacious imputations the aspect of reality. Their
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complaints to the magistrates charged with the 8uper\'ision of

Asylums may be the starting-point of medico-legal enquiries

and inspections, in which an exact knowledge of the disease

is necessary to allow the nature and value of the facts to

be properly established.

In other cases, justice may have to estimate the value of a

will, the validity of commercial transactions, &c., carried on by

those patients when in the state of furious activity. The verdict

to be given must deal cautiously with all legitimate interestSy

and is a very delicate question.

The period of depression may also raise medico-legal

questions, by having provoked to suicide, or attempted or

completed misdemeanours and crimes. Renaudin has pub-

lished a case of this kind, in which a young girl in a par-

oxysm of melancholia had cut off the head of a girl "f two

years of age w ith a kitchen-knife.*

Tliese general indications, though brief, will suffice to show

the importance and the difficulties of the forensic aspect of

this disease. The fundamental principle by which they must

be resolved has been clearly formulated by Falret senior

(1854), when he said that " in such a case the judgment must

be based not upon an observation of the {latient at a given

moment, but on the clinical study of the natural progress of

the disease."

Anatomical Modifications.

It cannot be doubted that conditions so different as maniacal

excitement and melancholic depression must be in close oon-

nection with certain modifications of the anatomical elements

of the brain, and that certain organic changes must oorresjxinjl

to the functional derangements. But it has not been, up till

now, determined if there be an anatomical lesion proper to

mania or to melancholia.

An attempt at the theoretic systematisation of the anatomical

lesions of all mental disease, much more complete than any

other, has recently been made by M. Lnys,' and the undertaking

• AiumIm Mldioo-psyoholoKiqiM^* 1858, p. IIL
* •TimU^eUniqMeipratiqMdwM^aMliMMontelM.* IVU, 1881.
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is too meritoriows, and the question too interesting, not to

attract the most serious attention.

IL Lays starts from the principle generally adopted now-a-

days that in the normal condition of our organisation the

degree of activity of the circulation of the blood exactly

corresponds to the degree of activity of the function ; so that

hypencmia is a cause of exaltation, and aniemia a canse of

depression.

Applying this principle to the nerve-cells, he regards it as

established (pp. 383-4) that " localised or general hyperaemia

becomes the initial phenomenon on which the activity of the

ner\'e-cell depends," and that, inversely, "the degree of in-

tensity of the innervation is susceptible of falling below its

normal conditions by the fact of the rarefaction of the currents

of the blood."

Hence he comes to the following conclusion, that serves as

an axis to his whole theory :
" These relations between the

condition of the circulatory channels and the functional

derangements ascertained during life are so closely connected

that we have not hesitated to take them for a basis of scientific

classification of mental diseases. And as the various derange-

ments of mental maladies are always more or less comprised

in the phenomena of irritation or nervous torpidity, general

or local, we have been led to state that they have been more

or less subordinated to a diflfused or partial condition of

hypenemia or anaemia of the parts concerned. On these

grounds, we have valued the natural elements designed to

establish the classification of the diflferent groups of mental

maladies."

As the general theory has been formulated in terms so

categorical and exclusive, it is easy to foresee the application

of it to Folic a double forme, which M. Luys states, as we do,

to be one of the best established types of mental pathology.

It forms a special class, that of mental diseases characterised

by the alternation of the hyperajmic process (excitement), and

tlic anemic process (depression), that succeed one another in

tlje same subject at periodical intervals (p. 513).

To put the anatomical theory in acconlance with iIp-

-vmptomatological evolution of the di.seas*', it is enoagh for

Y
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M. Luys to say that, " on tho one hand, the phenomena of

alternate depression or excitement inevitably succeed one

another by a series of imperceptible gradations, regulated by

the fatality of the laws of the capillary circulation ; and on

the other hand, that the depression and excitement are only

apparent dynamic variations of the condition of anaemia

or successive hyporcDmia through which the nerv'ous course

passes."

Of course, so that tho symmetry may \)c complete, 31. Luys

admits that, if certain functional derangements bo partial, it is

because the circulatory disturbances also only affect certain

cerebral regions (p. 96). If, especially, in many cases of Folic

a double forme, there be a preponderance of the disturbance of

the actions or of the emotions over the purely intellectual

functions, it is because the melancholia, or the anasmia,

is limited to tho sensitive zones or the matrices of the hemi-

spheres, and does not extend to tho frontal convolutions.

It is seen that the harmony admitted by M. Luys between

the functional derangements and the anatomical changes

leaves nothing to be desired. If this theory of so simple and

regular a law were demonstrated to be exact, many of the

unknown facts that still block the way of the study of insanity

would be eliminated.

But has it been demonstrated ? and is it sufficient to say

that in principle there must be a parallelism between the

function and the circulation for tho diflicultie^ of the problem

to be removed? That would certainly be very convenient;

wo therefore regret very much that we have to make very

serious reservations.

When a )>atient is in a state of melancholia, more or less

bordering on stu{K)r, and it is seen that the skin is ooDgesfted,

that the mucous membranes are cyanotic, and that eTerythiog

indicates a state of stagnation of the capillary circnlation—oan

it be admitt<7!d, without any proof, that the brain is in a general

or partial state of anaemia ? Are we not rather to believe that

the internal organs are congested as well as the external ? We
know that it might bo said that the congestion would be

passive instead of motive, but this condition would greatly

difT«»r from nnirmia.
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Is it correct to reprosont profound melancholia and stupor

ns conditions during which the intellectual phenomena are

lessened and abolished ? That there is a suspension of these

phenomena in certain cases of stu[K)r is very likely ; but is it

certain that in other cases, behind the mask of an absolute

physical torpidity are hidden considerable mental activity,

mental impression, ability, and phenomena of sensation ? How
can we believe in such a law us that, in the period of depression

of Folic a double forme there may exist in a constant manner
lK)th cerebral anajmia, and suspension of the intellectual

faculties ?

We still have to observe that, were the harmony admitted

by M. Luys recognised as exact, it would remain to be

demonstrated that the anatomical phenomena are certainly

the cause of the psychic phenomena, and not the effect.

Everybody will admit that when we are busily engaged in an

interesting and serious intellectual labour, our arterial cerebral

eireuhition is more active and rapid; but is it because the

circulation is accelerated that we work better ? Is it not, on the

contrary, because we work, that the circulation is accelerated ?

In the erectile organs, is it the afflux of blood that causes

the orgasm, the erythism? Is it not, on the contrary, the

appetite or orgasm that determines the afflux of blood ?

This rapid review seems to us sufficient to show, without

going beyond the general data of physiology, that the

anatomico-jmthological theory of insanity propounded by
M. Luys, however attractive by the simplicity of its principles

and the symmetry of its proportion, lends itself with difficulty

to the explanation of all the phenomena ; and that, what more

specially concerns Folic a double forme, it seems to have no
connection either with the state of the circulation nor with

that of the psychic function—at least during the state of

depression. For the present it cannot be admitted ; and the

problems of the relations that must exist between the dynamic
nxxlifications and the anatomical alterations of the cerebral

organs have, in our opinion, not yet been sufficiently solved.

[A. R Ubquhabt, M.D.]

Y 2



FURTHER OBSERVATIONS ON CHRONIC
MORPHINISM.

BT H. OBERSTEINER, M.D.

Profettor in ike XJnhenUf of Viuaia,

I ruBLisiiED in tho January number of ' Brain/ 1880, a short

paper on Chronic Morphinism. I there stated my opinion

that it is Ly no means advisable to confine oneself to the

* weaning cure ' in all cases. I have rather insisted upon

the frequent uselessness of this cure, which in addition is

the cause of very great suflferings to the patient. The con-

ditions in which it is likely to be durably successful, are

when tho habit is of not too long standing, when the daily

quantity consumed is not too great, when especially the cause

which has led to the abuse is no longer existing, and tho

physical and psychical condition of the jtatient is satisfactory.

The cases of morphinism are very numerous ; but if we con-

sider only the nine cases described in my previous paper, it is

apparent that the prognosis is far less favourable than is

generally stated.

Perhaps only one of these cases, at most two, may be con-

sidered as examples of complete, permanent, recovery.

In all the others the treatment either had no result, or had

to be suspended ; or relapses occurred, and in the worst

instances mental disturbances made their api)earanoe. Hence
I must again call attention to the fact that the slighter forma

of morphinism are not to be taken into account here. I would

again insist, therefore, first upon the fact that the weaning

cure must be resorted to only when there is reason to expect

a Kuccossful issue ; in tho other cases, one inflicta useless pain

u|H)n the |)atient8, or even jeopardises their life.
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A second point, which I have briefly alloded to previously,

is that mental disturbances are frequently connected with

morphinism. Indeed the stiirtiug-jwint of the habit may lie

ill such a disturbance. I can now state with greater certainty

that a man who consumes large quantities of morphia during a

number of years will display many nervous symptoms, and that

the continued intoxication attacks the psychical much more
constantly than the somatic life. Most physicians are still

of opinion that nothing can be simpler than to take away a

morphinist from his bad habit, either by the gradual or by the

sudden removal of the drug.

With the unfortunately ever-increasing frequency of mor-

phinism, every physician can surely recall to himself a number
of instances. I shall therefore confine myself to record a few

selected casep from my own practice, which offer some points

of interest, and give some confirmation to the views just

stated.

Case 1.—L., aged 25. The description of the antecedents of

this interesting patient are in a great meeisure derived from

an excellent history of the case which I owe to Dr. Holscher.

Patient's mother, to whom he had a physical likeness, died of

apoplexy. As a child he frequently had spasmodic fits ; at

puberty syncopal attacks occurred also. At school, and still

more during his law studies, he was frivolous, and often got

intoxicated.

On the 1st of October, 1876 (he was then about 21), he

came home in the evening apparently drunk, was very excited,

cried, wanted to jump out of the window, &c. These psychical

disturbances lasted three days ; he then returned to his senses,

but became subject to fits of a hysterical nature. These were

preceded by an aura, consisting of pains along the spinal

column, and assumed the form of generalised tremors, accom-

panied with violent cutaneous and muscular (back) pains.

When the fit attained its climax, there occurred a choking,

like globus, and occasionally left £Etcial spasms of short

duration were obeenred. He groaned deeply, and spasmodic

backwards and sidewards bending of the body followed ; some-

times he would spin with great rapidity on his own axis,

sometimes he raised his whole bodv and then threw his head
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violently from side to side. Thon occnrrod spasms of tho

diaphmgm, tho tongue was protrnded, tho month opened to

tho })oint of dislocation of tho lower jaw ; there was frequently

excessive meteorism. The fits lasted from 30 to 45 minutes,

and were repeated as often as twenty times in one day> After

the fit, the patient was exhansted, perspiring. Ck>nscioii8iie8B

was not notably diminished during the attack. It was only at

tho end of December of that year that the fits became milder,

and occurred with intervals of some days. During one of

the attacks, contracture to a high degree of the flexors of the

left extremities, with anaesthesia of these parts, had set in.

Patient was persistently sleepless, had fearful visual halluci-

nations, complained of great pain along the spine and in tho

region of the stomach. He was highly sensitive to light and
sound, melancholic, with suicidal ideas. The reflex excitability

on the non-contractured side was increased.

The bodily condition of the patient became materially im-

paired ; he became thin and anaemic At tho same time
morphia injections began to be used, to combat the spasms
and contractures.

The patient's mind was very excitable. A fit was brought
about even by slight impressions. New phenomena and
exacerbations always appeared on Monday, which day the

patient always saw arrive with great terror. Objects at 12
inches distance appeared double.

In the course of 1877 the patient spent four months in a
sanatorium without showing any new symptoms. Tlie previous

condition persisted. Boulimia of great intensity was developed.

One point deserves notice ; the excessive sensitiveness to atmo>
spheric changes. Storms, for instAnce, were felt one or two days
in advance by an increase in the spasms and hypencsthesia.

Attempts to deprive the jmticnt of his morphia (0*15

gramme daily) failed utterly. His want of it, on the contrary,

rapidly increased, so that on his return home he arrived to 0*5

gramme (8 grains) daily. At the same time ho was again
rarely one day free from fits.

On the Ist of November, 1877, the contracture suddenly
di8ap|K>arcd during a fit, and in three days he had regained
full and normal motility in the left extremities.
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The spasniB became less frequent There was a temporary

r(>Iupse in April 1878, after which they disappeared altogether.

Nutrition and sleep improved ; on the other hand, numerous

abscesses formed in the loft leg, independently of the injec-

tions. The nse of morphia became more abundant and uncon-

trollable, and pari pcusu the patient's moral nature fell off

gradually : tendency to lying, quarrelsomeness, indisi)osition

to any serious occupation, &c. Physically, there was great

muscular weakness, tremor, nocturnal sweats.

In 1879, after the death of his father, which made but little

impression upon him, he went to reside by himself, and thereby

was removed from any control which his relatives and physi-

cians might have hafl upon him. It appears certain, however,

that he consumetl then, about 1 gramme of morphia daily.

His moral and intellectual decadence was more marked; for

instance, he would keep his fajces, contained in various vessels,

in his cupboard, &c.

On the 18th of February he allowed himself to be sent by

his sister and relations to my sanatorium, in order to break off

his morphia habits. The patient was, at the time of his

admission, physically reduced, with a greyish complexion.

The left leg dragged slightly ; there was no anaesthesia. He
wishes himself to make the cure, and willingly conforms him-

self to our prescriptions. On the 19th he received about 0*1

gramme morphia ; on the 20th none. There occurred diarrhoea,

sacral pains, feeling of cold, vomiting, and fear of contractures.

Hydrocyanic acid, chloral-hydrate, tepid baths, and wine were

administered. 21st. The same; oedema of the face. 22n(L

He feels very exhausted, and complains of cramps about the

heart. Pulse 100, often intermittent. 23rd. Marked hyper-

a^sthesia of left side of body ; breathing superficial, without

the co-operation of the diaphragm, black excreta. The for-

merly contracted pupils are wide, re-act sluggbhly. Still

feeling of cold, appetite returning. 24th. Slight spasms in

various muscles (e8j)ecially wide opening of the mouth)

o«cur transitorily. 27th. Sleep pretty good, no diarrhoea,

appetite good. Ko desire for morphia; much stronger.

28th. Goes for the first time into the garden; feels well-

pleased with the result. Pulse 108. Again pufiiuess about
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tho face. During the night he complains suddenly to the

attendant of pnccordial anxiety. The physician, called in-

stantly, finds the body already lifeless; all attempts at

reanimation proved useless.

No post-mortem examination could be made.

I have given this case with some detail, because it is a good

example of hysteria in the male, chiefly because there have

been hitherto but few cases recorded of death during tho

" weaning cure." *

In my cose, notwithstanding the cardiac weakness, a general

increase of strength had taken place before the death on the

11th day of the cure ; the patient felt so well that he sent

home his sister, who had come to reside in the neighbourhood

on account of him. One could therefore hojK) that in spite of

the unfavourable initial prognosis—we had expected to see tho

old hysterical attacks return on the removal of the morphia

—

that the further course would be an easy one.

In such occurrences, where cardiac weakness exists, it is

obvious that, as Levinstein points out, one should give the

patient a small injection of mor])hia. But in our case the

circumstances were so unfavourable that, in spite of the imme-

diate arrival of medical aid, life could not be saved.

Cases 2 and 3.—One day a thin, pale gentleman came

to me, stating that his wife's mind was affected in consequence

of abuse of morphia and alcohol. He hoped that on removing

the morphia from her the symptoms would abate, and in con-

sequence wished me to visit her. At once I saw from his

appearance that he himself was suffering from morphia-

poisoning ; but I had no time to enter then into that qoestion.

A few hours later, before I had visited the wife, he returned

in a state of anguish, covered with perspiration, saying that

she was in a state of furious excitement, and had driven him

from his house, so that he had been obliged to take a room in

a neighbouring hotel. He requested that the woman be as

soon as possible taken into tho establishment; that the

* Fiodlor. * Vdrtng gvluUtai In dor OoM-lladi. fUr N«tur- and HdlkwMto ia

Dfcadon/ Jan. 1876. Luvinctein, * Diu HorphiomsiidiV Sod «L, |k tSB.

Borkart, * Dio Morphiumveiigiflang,' p. 1 1 1.
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morphia was raining her physical energies; that she was u

burden to all her neighbourhood, &c.

On my visiting her, I found a strong, blooming, well-

nourished lady, of fresh complexion, with whom the pale

decrepit man made a strong contrast. I shall shortly give

the result of a consultation with two medical men in at-

tendance.

The patient, aged 30, had been married for fifteen years.

The husband, who possessed landed estates, and had already

begun to use morphia injections, easily persuaded her, almost

a child, to do the same as a joke, since everything was to bo

in common between married people. Since then this matri-

monial relationship had been kept up, and the two agreetl

on no point better than on the common enjoyment of their

morphia. It is impossible to estimate the quantity consumed
daily, for they obtained it wholesale from manufactories of

chemical products.

The physical peculiarities of the couple have been already

alluded to ; their psychical conditions dififer considerably from

the normal.

The husband has a mania for buying the most expensive

pianofortes from Vienna, Paris, &c., and to change the corre-

sponding portions of the Viennese with those of the Parisian

instruments ; and so work at them all—chiefly during the

night—until they become worthless. He starts on journeys

without saying anything about it ; and in every particular

leads a crazy life. His behaviour is shy, uneasy; he has a

marked tendency to lying.

The wife is very excitable, has suicidal ideas ; she is occa-

sionally aggressive towards her neighbours ; the servants find

their condition unbearable. She drinks a good deal of wine,

and has no wish to get rid of her morphia habit; she only

wishes her husband would behave in a sane manner.

I scarcely need mention that I declined to undertake

any measures against morphinism in their case. It is not

probable that both could have been cured ; and owing to

' the mutual propensities of this couple, the healthy one would

have been sure to return to the syringe out of affection for

the other.
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Owing to tho circumstances that morphinists arc prone to

insist with other })OopIo upon tho advantages and pleosares of

the drug, it is conceiyable that such married couples, addicted

to its use, are not rare. Another consideration which made me
mention this cose here is the fact that both presented psychical

abnormities. I might easily adduce further examples in which

mental aberrations of a much more marked description were

manifest. But this would lead me too far. The point I had

in view was to place in evidence tho relationship between the

abuse of morphia and mental disturbances, especially with

reference to how far morphinism may be considered as an

etiological factor of disease of the kind.

Levinstein ' has certainly not put it clearly, for he places the

question thus :
" Is Morphinism a mental abermtion ? " He

must nccessiirily come to false conclusions ; the differences he

draws between the two are in a great measure untenable. 1

must particularly demur to the statement, that the psychical

disturbances caused by morphia cease within a few hours, and

aftlrm that mentiil diseases arising in the course of morphinism

are of the most intractable kind when once fully developed.

Not only do they not disappear on depriving tho patient of

morphia, but they then usually get worse.

13urkart' on the other hand lays much more stress,

and riglitly so, u{X)n the mental alteration displayed by

niurpliinists.

Tho degree of mental aberration arising from protracted use

of tho drug is very variable. There may indeeil bo individuals

who retain their power of mind in spite of it ; but tho number
is much greater of those who betray a marked alteration of

their intellectual and moral life ; and in not a few cases finally

tho point of distinct al>errations is reached. This usually

consists of a depressed state with suicidal tendencies, occasion-

ally with violent excitement and hallucinations. I have never

seen a case of progressive dementia jMiralytica develojKxl during

morpiiinism. Individuals of nervous habit, or with hereditary

predisposition, fall an easier prey to mental disease, than thoeo

who offer a greater resistance to the influence.

> Loccit
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The following two propositions sum up tho views devclopeil

in the foregoing remarks :

1. A real an<l persistent result after the "weaning cure" is

very often doubtful, or is not obtained ; tho cure itself may
under certain conditions endanger life.

2. In most cixaea the protracted use of morphia in large doses

is followed by jwychical alterations of a lusting nuturo, which

may amount to decided insanity.



ON THE CONDITIONS OP THE NERVOUS
DISCHARGE.

BY CHABLES MERCIER, M.B. (LOND.), F.R.C.8.

Tub endeavour to fix with precision the conditions of the

nervous «lischarfj:o, is encountered at the oatset by the almost

overwh( hiiiiiu'^ lininilfy that there are no means of jnakini: a

direct ( siiniatc ul the discharge. The only way in wliich it is

(i!.j( ( tivi ly manifested is in the resultinj^ muscular contraction;

and all M asoning on the subject, in fact the whole science of

Ml ui'Iogy, is founded on the a.ssuini)tion that the mnscQlar

rdiitraction represents quantitatively the nervous discharge

\vlii( li Liv.s rise to it. In spite of the exigencies of scientific

metliiMl, which forbid us to postulate that which is capable of

proul ; and in sj)ite of the iniinonso, the fundamental, im-

portaiifi' of this jtrincijili', it si ill n mains a jmro assumption.

The first 8tt p in the in\istiu'atii>n of the ni rvous discharge

must bo, .thcrclure, t^ ili-ri,\.r whttlur thtri- is indeed any

constant adjustmem 1 tu. . n tiiis ili>(hai-( and the resulting

contraction, and to determine if (>ossible the relation between

them.

Now the miiMiilar contraction is a very complex pheno-

menon, comprisiuix <'lcctrical changes, changes of configuration,

thermal and chemical changes, besides the mechanical effect

which is the main olemont; and this mechanical effect may
maiiih -t ii ' li in various ways. It may take the form of

velocity ut niovciuent, or that of overcoming resUtanoe, both

of which may however be estimated by the Work Done ; or it

may take the form of sustaining a weight without movement,

in which case it < -an not be so estimated. The whole of the

changes in a<'tin_r i; ii-.!«i cannot 1m> oxpreesed in any term

lees general than t changes are all mani-
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festations of energy, and in almost every case there is a

liberation of energy by the muscle.

Of the nervous discharge, on the other hand, it is as yet

nndetermine<l whether it is an electric change, or a chemical

change, or some other change of molecular configuration, or

wlit'ther it is a combination of some or all of these, or whether

indeed it is not some form of energy with which we are as yet

unacquainted. All that can be positively stated is that the

nervous discharge is a liberation of energy in some form.

Hence it is obvious that the connection between the nervous

discharge and the muscular contraction can at present be

formulated in terms of energy only, that being the highest

common term. And since, while we postulate some connection

between the nervous discharge and the resulting contraction,

we are so far ignorant of the manner in which they are

connected, we are warranted in formulating the most general

term in the most general manner only. Such a formula may
be expressed as follows :—The amount of energy liberated in

the nervous discharge is, casteris paribus, proportionate to the

sum of the different forms of energy liberated in the muscular

contraction. It is not said that the amount of energy liberated

by the nervous discharge is equal to the amount liberated in

the resulting contraction. It is certain that they are not

equal. The statement is that the amounts of energy liberated

in two nervous discharges bear an equal ratio to the amounts

liberated in the resulting contractions ; or if a and h represent

two discharges, A and B the contractions respectively resulting

;

then is a : i as A : B. It is evident that the formula will be

true only under the restriction of other things being equal, for

a feeble or exhausted muscle will need a greater nervous

discharge to elicit a given mechanical effect than one that is

fresh and vigorous.

It has been approximately proved by physiologists that in

similar contractions the thermal, chemical, &c., effects bear a

constant ratio to the mechanical effect, and as the mechanical

effect is the one which alone is directly open to observation,

and moreover with which alone we are directly concerned, the

formula above given may be rendered a degree more precise

by substituting the mechanical for the total effect of the
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contraction. It will then run as follows:

—

The amomnt of

energy liberated in the nervous diaeharge it cseteris paribus

proportional to the amount of energy manifetted in the meehanieal

effect ofthe resulting contraction.

This being the most precise formula which it is possible to

construct synthetically, let us now apply it to observed

phenomena and see if they are consistent with its negation.

Take the simplest possible case of determinate movement, of

moyement that is, which is determinate in direction, in extent

and in force. Every such movement requires the co-operation

of at least two muscles. It may at first sight seem that the

simplest movements, such as the raising of the upper lid, the

turning of the eye to one side, or the depression of a finger, are

due to the action of a single muscle only. But this is not so.

It has been shown by Duchenno that in order to produce a

determinate movement, not only must that muscle or set of

muscles act which tend directly to produce the movement, but

that muscle or set of muscles which tend to produce the

opposite movement must also at the same time be in action, in

order that the movement may be even, orderly, and not

excessive. It is evident that were the external rectus mosde
of the eye, for instance, to act alone and unchecked, it would

have but one movement,—to evert the eye to the extreme

extent and within certain narrow limits of rapidity. For all

intermediate rates and positions, and for the orderly attain-

ment of the position of extreme eversion, it must be balanced

and regulated by the simultaneous action of the internal

rectus, the visible result being the difference between the

actions of the two muscles. This arrangement was aptly

called by Duchenne the Principle of the Harmony of

Antagonism. It is perhaps most obviously di8{)laTed when a

muscle or set of muscles is paralysed, the antagonist set being

intact. If a patient under such circumstances make a viol«ii

effort to perform the movement which would normally be made
by the paralyse<l muscles, the movement which results is the

direct antagonist of the movement attempted. If, for instance,

a patient with double facial paralysis make a vigorous effort

to shut the eyes, the result is that the lids are more widely

o|)ened. The reason is, of course, that the contraction of the
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antagonists, which under nonnal circumstances would moderate

and render even that of the primary set, is now unopposed and

pnxluces actual movement ; and not only do the antagonists

pnxluce a movement instead of balancing its opposite, but

the movement so produced, being unbalanced, is tremulous

and irregular. Another proof of the necessity of the action

of two opposing sets of muscles to produce a determinate

movement is seen in the inability of a patient with dropped

wTist to clench his fist. This striking illustration of the

principle of Duchenne has been often demonstrated to me by

Dr. Hughlings-Jackson.

It may be objected that the arrangement in question, by

which a movement cannot be produced by a single contraction,

but must be the difierential result of the actions of two muscles

pulling in opposite directions, necessitates a waste, a squander-

ing of force, which is quite out of harmony with the rigid

economy generally prevailing in natural operations, and which

is prima facie evidence against it There would be much
cop^ncy in this objection were the above a complete state-

ment of the process; but it is not. It is of course evident

that two opposing sets of muscles cannot contract simul-

taneously. When movement occurs, one set of muscles con-

tracts while the antagonist set elongates, and what the

principle requires is not that a contraction of the antagonists

shall be overpowered by a stronger contraction of the primaries,

but that the elongation of the one set shall be proportionate to

the velocity, force, and extent of the contraction of the other.

Now physiologists have proved that when a muscle is weighted

to a certain extent—over-loaded—and its nerve is then stimu-

lated, the muscle, so far from contracting, actually elongates^

and the stronger the stimulus sent through the nerve, the

greater the extent of the elongation. This, which occurs when

an over-loaded muscle receives a powerful stimulus, may well

occur also when a muscle loaded to a moderate extent receives

a very faint stimulus, and should this be found to be the case,

it will be a strong corroboration of the truth of the principle

of the harmony of antagonism. Meanwhile that principle is

the theory in pooooagion, and the onus of disproof lies with its

<)p]>>TK'ntS.
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Every dotcmiinato moTcment, then, requires the coH>perap

tion of at least two muscles, and each of these muscles must

act to a determinate degree, with determinate force, for a
determinate time ; and the amounts of the force, d^ree, and
time of the action of the one muscle must bear a deter-

minate ratio to the amounts of the force, degree, and time

of the action of the other. But these determinate actions

in determinate ratio are themselves determined by the nervous

discharges to the several muscles. Therefore if these nervous

discharges are not in determinate ratio, then any two discharges

whatever to the two muscles will determine the same move-

ment, the same in degree, force, and direction. In other words,

only one movement can possibly result from the combined

action of two muscles. But, as a matter of fact, the number
of movements that do so result is infinite. For to consider

extent only, the number of positions intermediate between the

two extreme positions to which the part can be moved In th--

actions of the two muscles or sets of muscles, is infinite.

Therefore the ratio which the amounts of energy in the nc-rvons

discharges to tlie two muscles bears to the amounts of energy

in the mechanical effect of the muscular actions resulting is

not indeterminate, that is, it is determinate.

This reasoning, cogent as it is in the case of muscles which

are directly opposed in action, becomes much more evidently

unanswerable when applied to the cases of muscles and sets of

muscles both of which contract, producing movem^it in force

and direction the resultant of their contractions.

Taking as a foundation this principle, that the energy

liberated in the nervous discharge is proi>ortionnt<» to the

mechanical effect of the resulting muscular Imu. it

follows that the contraction of a large muscle wui nM|iiire and
be Hot up by a greater liberation of energy in the nerve centre

than the contraction of a small one. The centre which re-

pr^ents the movements of the lai^er muscle must therefore

contain a greater store of energy than that which represents

the movements of the smaller, and to contain a greater store of

energy it !imst. if \xAh are similnrly (•onstitutod, be of actually

greator size It is of murs.- not implied that nny centre

represents a single mu;«ol<. n> i thit thosiseof tic i< |n>scnted
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mnacles, thongh probably the chiof, is the only condition

detennining the size of the centre, but, generally, that the

larger the muscles, the larger the centre representing their

movemcnta.

Speaking generally, the largest muscles, and those the

mechanical effect of whose contractions is the greatest, are the

most bilaterally acting, and, save in the face, the muscles situated-

most centrally with reference to the mesial plane of the body,

and progress from the mesial plane down the extremities to

the periphery, progress to muscles successively smaller" and

smaller, and more and more capable of differentiated movement.

It is natural to inquire whether a corresponding arrangement of

the gradations of size does not obtain among the representing

nerve centres ; and a little consideration will show that it must

do 8o. For the order observed by the sets of muscles in their

position from the centre to the periphery, in their sizes and in

the massiveness of their movements, corresponds also with their

order in the process of evolution. In the lowest vertebrates,

the fishes, the muscles of the lowest order in the series, i.e.

those which are symmetrically disposed immediately about

the mesial plane, and have simple and massive bilateral

actions, are almost the only ones existent ; and as the appear-

ance of a limb precedes the differentiation of the limb into

segments, so must the development of the muscles which

move the limb as a whole, precede the development of those

which move the segments on one another ; and similarly the

development of the muscles appertaining to the primary

segments must precede the development of those pertaining to

the secondary segments.

Pari passu with the differentiation of separate muscles out

of pre-existing muscular sheets, must go on the differentiation

of nervous centres representing the movements of the new
muscles, from pre-existing nervous centres representing the

movements of the parent sheet; and when the muscular

system is complete, the development of finer movements and

more delicate adjustments necessitates the further, differentia-

tion of yet smaller nervous centres. And as the new muscle

or muscular group will always be smaller than the primary

muscle from which it is derived, the new nervous centre

VOL. V. z
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corresponding will' always be smaller than the old one, since

the size of the centres is proportional to the size of the repre-

sented muscles. Now what will bo the position of the new
centres and series of centres thus differentiated? Three

positions with respect to the parent centre are possible ;—the

central, the collateral, and the peripheral. The position of

the centre cannot be central with respect to its parent, for,

setting aside more direct reasoning, were it so—were the new
centre to be interposed in the path of the discharge of the

parent centre to the muscles—then the discharge of the larger

centre must pass through the smaller, which would in conse-

quence also bo discharged, hence the larger centre could never

discharge without the smaller discharging also, or in terms of

muscular contraction, the head could never turn without the

eyes turning also. Neither can the position of the new

centre be collateral, for the space within the cranium being

limited, the existing centres must be in apposition, and an

the lateral budding of each centre would be opposed by, and

meet with resistiince from, the lateml budding of surrounding

centres, the motion in this,'as In all other cases, being in the

direction of least resistance, the outgrowth of new centres most

in all cases be towards the periphery. Hence, as the order of

evolution is from massive movements to fine movements, and

from large centres to small, so the gradation in the central

nervous system must be from large centres at the base to

small centres at the periphery, with intermediate centres

intervening.

Of two centres, the smaller will have the greater surface in

proportion to its size ; that is to say, it will have a propor-

tionately greater number of points at which disturbing agents

can act ujion it ; and hence the same disturbance will act with

greater energy upon a small centre than on a large one. That

is, the smaller the centre the more unstable is it, other things

being equal. But the smaller centre represents the smaller

muscle. Hence, when a uniform wave of disturbance passes

through the grey matter, the smaller centres will be first

discharged, and the movements produced will be those of the

smaller muscles. Such a uniform wave is that which ac-

companies an emotion, and it is an established fact that " it
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affects the muscles in the inverse onler of their sizes and the

weights of the parts to wliich they are attached." Now
suppose a wave of a greater intensity. Its effects will differ

from those of the former in several ways. The centres that

were discharged by the former will be discharged by the

latter, and they will be discharged more completely. For in

each centre there must be some elements more exposed to

disturbance than others ; and again, some must be more highly

charged, in a state of greater tension than others. These two

states being compounded in various proportions in the

different elements of the centre, it will result that certain

elements will bo more prone to discharge, that is, will dis-

charge under a feebler disturbance than the rest, and that there

will be all degrees of proneness to discharge according to the

strength of the disturbance and the direction from which it

comes. A feeble disturbance will discharge only those

elements which are the most highly charge^l of the most

peripherally situated. A stronger disturbance will discharge

these, together with the less highly charged of the most

I>eripherally situated, and also the most highly charged of

those elements next in order from the periphery. So that a

strong disturbance will discharge more completely the same

centres that were discharged by the weaker disturbance. This

I call the spread of the discharge in intention. Next, it will bo

evident that the same reasoning which applies to the elements

in a centre will apply to the centres in a region, and that

while a feeble disturbance will discharge those centres only

which are the most favourably situated with respect to the

disturbance and most prone to discharge, a stronger dis-

turbance will discharge, in addition to these, certain otlier

•ontres of the same order which are either less highly charged,

( >r at a greater distance from the focus of the disturbance, or

both. So that a second particular in which the effect of a

stronger disturbance will differ from that of a weaker, will bo

that the stronger disturbance will discharge a greater number

of centres of the same order. This effect I propose to call the

spread of the discharge in extension. Thirdly, a stronger dis-

turbance will discharge centres of the order next below those

<lischarge<l by the feebler disturbance. For it has already

z 2
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been shown that the larger centres, having a less area in

proportion to their size, will remain stable under a disturbance

which will discharge a smaller centre. Hence the third

difference will be that the major disturbance will discharge

centres of larger size than those discharged by the minor dis-

turbance. I propose to call this effect the spread of the

discharge in depth. Summing up these three important

differences, we may say that as the disturbance increases, the

discharge becomes more powerful, wider and deeper.

This being the process in the nervous centres, when trans-

lated into terms of muscular contraction, the phenomena will

be as follows. The least discharge will produce feeble move-

ments of a few small muscles, and as the discharge increases,

the contraction of these muscles already affected becomes

stronger, to them is added the contraction of other muscles

of the same order, and this combined effect will be further

complicated by the addition of contractions of the muscles

next in order of size. It will be apparent that the conclusion

thus deductively reached expresses the identical process

cstiiblished long ago as an observed fact by Dr. Hnghlings*

Jackson in cases of epilepsy, and set forth at length in a

previous paper, " On the Phenomena of Convulsion." *

The foregoing reasoning gives an adequate explanation of

the Origin and March of clonic centripetal convulsions ; and

since the conclusions reached follow necessarily upon the

assumptions made with regard to the constitution of the

nervous centres, and harmonise completely with observed heta,

the grounds are extremely strong for believing, first, that these

assumptions are true ; and second, that convulsions of tonic

qtiality and centrifugal march depend on the discharge of

centres arranged in a different manner. Before passing on to

this portion of the subject, which will involve the consideration

of the extremely complicated question of Pitch, it will bo

well to touch on certain other elements in the class of

convulsions already considered.

The Extent of a convulsion was defined as the d^pree to

which the threefold march had extended, and its index was

expressed as the order of muscles which the spasm had reached.

* ' Bmin,' Ootober, l»i*\.
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Translated into terms of nervous processes, it is evident that

the extent of a convulsion depends on its depth, or the

spread of the discharge downwards from stratum to stratum of

the superposed series of centres. The convulsion of least extent

involves only the highest order of centres ; that of next greater

extent involves this order, and that next below, and so on.

Now what determines the limitation at any given stratum in

the scries, of the process of successive discharges ? To answer

this question it is necessary to return to the evolution of the

nervous centres, and consider an aspect of the process which

was for the sake of simplicity not insisted on in a previous

page. The nervous centres represent, as is well established,

not so much muscles as movements, that is, certain combi-

nations of muscles ; and the movements of the great bilateral

muscles differ from those of the small peripheral muscles in

many respects besides the massiveness which is the most

notable distinction. They differ also in precision, in variety,

in generality, in complexity and in rapidity, and each of these

differences must correspond with and depend on some

difference in the structure and arrangement of the correspond-

ing nervous centre, or otherwise we must believe that an

effect ensues without a cause. Neglecting for the present the

consideration of the other differences, it is manifest that, since

each nervous centre represents a movement, variety of move-

ments must necessitate plurality of nervous centres ; and the

increase in the variety of movements of the muscles from the

centre to the periphery of the body must therefore correspond

with and depend on increase in the number of centres in the

snccessive strata from the lower to the higher, or, in other

words, the smaller the nerve-centres, the more numerous are

they. Again, the smaller secondary centre being differentiated

out of the larger primary centre, and placed peripherally with

respect to it, it follows that the discharge of the secondary

centre passes through the primary centre on its way to the

muscles. Speaking generally, the arrangement of the nervous

centres which are concerned in clonic centripetal convulsions

may be diagrammatically represented by a compound umbel.

Now supposing one of the higher centres, represented by one

of the small groups of florets of the umbel, to discharge. The
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liberated stream of energy flows in the direction of leaft

tancc,' which iu the direction in which it has most often

08eu}>cd, which is downward through the primary centres to

the moscles; or, recurring to the diagram, through the

successive stalks of the umbels to the stem. If the liberaticm

of energy be very slight, then it may bo entirely dissipated

before reaching the muscles. In this case no movement will

ensue, but the nervous process may have a subjective accom-

paniment. An ** idea " of the movement may be formed in the

consciousness. If the amount of energy liberated be somewhat

greater, then it will pass through the subordinate centres to

the muscles, and set up in them the movement which the centre

represents ; but the discharge, being still slight, will pass

through the subordinate centre without upsetting its equi-

librium. Let the discharge become a degree more powerful,

and in its passage through the subordinate centre it will act as

a disturbing agent, and set up a discharge therein, resulting in

movements of muscles of a lower order, as well as of those of

the higher. And so with each increase in the draught of

energy liberated from the topmost centre, and flowing down-

wards through successive subordinate centres to the muscles,

a centre situated lower in the series is discharged, and the

efiect of its discharge is added to the muscular contractions

previously evoked.

To give a concrete example, movements of the wrist beocnne

added to those of the hand, and to these again are snooes-

sively added movements of the elbow and shoulder. Now sup-

pose that in place of the gradual and onlerly discharge which

results in normal movement, a rapid and tumultuous liberation

of energy takes place in a topmost centre, such as from the

severity of the muscular contraction wo must sup{)Ose the dis*

charge of an epileptic lit to be. In what way will the results

of this sudden and excessive discharge difler from those of the

normal ? The stream of liberatetl energy will flow downwards

towards the muscles as before, and the extra quantity reaching

the muscles in a unit of time will produce the ezoesnve con-

tractions of convulsions. Further, tho discharge being of high

intensity from tho iirat, will rapidly discharge the subordinate

> iJr« IKiUrt K|H>iici>r'« ' rrindpki of Blokgj,* vuL U. i*. 3S0.
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centres through which the liberated energy flows. But this is

not all. If the liberation of energy is very rapid, it will not

all bo able to find an escape downward. The downward

channel will be choked by the excessive flow, and the energy,

still accumulating above, must pass ofl" by the channels of next

less resistance. It will pass off laterally, and if the liberation

in the centre is rapid, and the intensity of the laterally

spreading energy considerable, it will set up discharge of the

collateral centres lying around the original focus in the same

plane. Reference to the process of evolution and the diagram

of the com|X)und umbel, will show that the discharge of these

collateral centres, which of course will primarily flow off down-

wards towards the muscles, must pass through tho same

subordinate centre as the discharge of the original focus

passes through. The consequence will be that this subordinate

centre will receive simultaneously on its j^eripheml surface

the combined impact of the discharges of all its superjMjsed

centres, and the resulting discharge of this subordinate centre

also will therefore be excessive. It is obvious that the further

extension of the spasm must depend on the further extension

of this process of excessive discharge. It has already been

shown that the extension of tho excessive discharge from the

original focus to the collateral foci and the subordinate centre,

depends on the rapidity with which the energy is liberated in

the centre forming the original focus. It is obvious that the

rapidity with which the discharge spreads must be due to the

same circumstance ; hence, if the above reasoning be correct,

the Rapidity and the Extent of the discharge must bear a direct

ratio to one another. In the paper " On the Phenomena of

Convulsion " it was stated as an observed fact that the Rapidity

and Extent of convulsions do vary together.



ON THE SPASMODIC PARALYSES OF INFANCY.

BY JAMES BOSS, MJ)., F.R.C.P.

Tub various fonns of paralysis which result from organic

disease of the nerrous system may, from the clinical stand-

{>uint, bo divided into two chief groups, named respectively,

atrophic, and spastie or spasmodic paralysis. In the atrophic

group the afifected muscles are flaccid and undergo progres-

sive wasting, the faradic contractility of the nerves and

muscles is diminished or lost, the galvanic contractility of

the muscles manifests quantitative and qualitative changes,

technically called " the reaction of degeneration," and all the

reflex actions are abolished. In the spasmodic group the

affected muscles are in a state of tension or spasm, their nutri-

tion is maintained, the electrical reactions are normal, and the

reflex actions are increased, the deep reflexes being especially

exaggerated. If the characteristic features of each form of

paralysis were always well pronounced, there could be no

possibility of mistaking the one form for the other. But these

features are not always well pronounced. In the slighter

degrees of atrophic paralysis the muscles do not undergo any

perceptible wasting, the electrical reactions are not much

altered, and the reflex actions may not be wholly abolished or

not available as a test; while in the first few weeks of a

spasmodic paralysis muscular tension is not established, and

the reflexes may not be exaggerated. But although it is not

always easy to decide whether the paralysis in a particuhir

case of organic disease of the nervous system belongs to the

atrophic or spasmodic group, yet the distinction is a f^da-

meutal one, and ought to be kept steadily before the mind of

the observer in every case of paralysis. If we now turn from
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the disorders of fonctions characterising these groups of

})araly8i8 to the diaeaaes of structures which underlie them, the

distinction between the two is no less clear and trenchant.

Atrophic paralysis is caused by disease of the ganglion cells

of the anterior horns of the spinal cord, and the upward

continuations of these horns in the medulla oblongata, pons,

and crura cerebri, or of the efferent fibres which connect these

cells with the muscles. Spasmodic paralysis is caused by

disease of the largo ganglion cells in the third layer of the

motor area of the cortex of the brain, or of the fibres of the

pyramidal tract which connect these with the ganglion cells of

the anterior horns of the spinal cord, and the homologues of those

horns in the medulla oblongata, pons, and cerebral peduncles.

The two groups of paralysis, named atrophic and spasmodic^

when regarded from the functional or clinical standpoint, may
therefore be^named respectively spino-peripheral and eerdrro-

spinal when regarded from the structural standpoint. But if

this nomenclature be adopted, it must be remembered that the

spinal axis embraces not only the spinal cord, but extends

through the medulla oblongata, pons, and crura cerebri. The
fundamental principles of the pathology of both the atrophic

and spasmodic forms of paralysis are now well ascertained, but

there are several minor but still important problems with

respect to them which are still open for discussion.

Both atrophic and spasmodic paralyses are peculiarly liable

to occur in infancy. The pathology of the atrophic paralyses

of infancy, especially that of the spinal variety, is now well

ascertained ; but much greater obscurity hangs over the nature

of the lesions which underlie the various forms of the spasmodic

paralyses occurring in childhood. My object in the following

paper is to describe a few more or less typical examples of the

spasmodic paralyses of infancy, with the view of clearing up

the pathology of these affections, so far as our present know-

ledge of them will permit.

The spasmodic paralyses of infancy may, from the clinical

standpoint, be divided into (1) paralysis of hemiplegic, and

(2) paralysis of paraplegic distribution. How far this clinical

division corresponds to the anatomical division of cerebral or

spinal disease respectively remains to be seen, but we may
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say in anticipation that it will hereafter become apparent that

.many cases of paralysis of paraplegic distribution ore of cere-

bral origin, and ought to be regarded as bilateral hemiplegiflo

rather than as belonging to the group of true paraplegias.

(1.) SpcLstie Hemipleffue of Infancy.—As the pathology of the

spastic affections which result from cerebral disease is better

ascertained than that of those which may be presumed to be

of spinal origin, we shall deal with the former first.

The following case, kindly sent to me by my friend

Dr. CuUingworth, may be token as a good example of the

affection known as the spastic hemiplegia of infancy.

Case I.— Mary Ann A., aged 17 years, has been lor a long

time under my observation, but the following notes were taken

on March 2, 1880. The patient is well-developed and healthy.

She has been taught to read, but she cannot write. She herself

states that she was healthy until she was 9 years of age, when
she had a fit, followed by weakness of the left side of the

body ; but her mother had previously informed me that she

had a convulsion, with loss of consciousness, when she was

between 4 and 5 years of age, and that the left half of the

body has been paralysed ever since. When the patient was

12 years of age she began to suffer from convulsive seizures,

which have recurred regularly since that time. The mother

stated that the spasms were at first most marked in the left,

or paralysed arm, but now the whole body is convulsed during

the attiick. The fits frequently recur now, the {mtient having

sometimes as many as two or three a day. At other times

she may go as long as a whole week without a fit, but in the

week following such a free interval they are apt to recur with

unusual frequency. Each fit lasts from two to t^n minutes.

Preteni Condition.—The patient looks a strong and healthy

young woman. Her head measures 20 inches in circumferenoe,

and 7 inches in the longitudinal and 5 inches in the tiansyene

dianiotor. llcr forehead is narrow, but the head is symme-
trical, although the right side of the face, including the features

and the su(>erior and inferior maiillary bones, is scnnewhat

larger than the left half. There are, however, no distinct

traceri of left facial imnilysis. The left arm and leg are more
or less )Mirulyse<l. The forearm is usually held in a state of
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semi-flexion ou the arm and strongly pronated, the hand is

maiuttiiueil in a lino with or slightly flexed upon the forearm,

and the fin^ors arc in a state of semi-flexion, while the thumb
is bent inwards under the semi-flexed fingers. The patient

can move the left arm freely at the shoulder-joint, but she

cannot fully extend the forearm, and flexion of it is limited,

while she cannot supinate in the slightest degree. On passive

extension and flexion of the forearm some degree of muscular

tension is provoked, the triceps reflex is increased, and there is

a lively jerk of the forearm when the lower end of the radius is

tapped. During repose the left hand and fingers are main-

tained in fixed positions, but they become the seat of choreoid

movements when the patient makes a voluntary eflfort to grasp

an object with the left hand. The choreoid movements consist

chiefly of extension and flexion of the fingers, occurring in an

uncertain and irregular manner. The patient is unable to

abiluct the thumb, or to oppose it to the tip of the index-finger.

She grasps small objects between the pulp of the thumb and

the second phalanx of the index-finger, and during this action

the last phalanx of the index and the remaining fingers are

strongly flexed. It is observed that the left arm is smaller

in all its dimensions than the right. The following are the

comparative measurements :

—

Left upper arm .
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position of extreme talipes equinus. The instep is strongly

arched and protruding, the sole is hollow, and the toes are

spread out and hyper-extended, the big toe being at right

angles to the metatarsal bone. Muscular tension is provoked

by passive movements of the limb, the patellar tendon-reflex

is exaggerated, but ankle-clonus cannot be elicited. The
left foot is cold and blue, as compared with the right one,

and the left limb is also smaller in all its dimensions, than

the other, as the following measurements testify :

—

The left thigh meaBiires IG inchea—Ri^ht ... 17} incbei.

Left calf „ 11 „ —Bi^ht ... 13 „

Length of the left leg 13\ „ —Right . . . U „

The electrical reactions of the muscles of the left leg are

normal.

The patient had an epileptic attack in my presence, but the

convulsive movements were general, and I could not perceive

that they had any unilateral character. She states that she

has no warning of the attack ; but she volunteered the state-

ment that when she began to have the fits for the first time,

each attack was preceded by a creeping feeling in the left 1^
and arm.

Tactile sensibility is diminished in the skin of the palm of

the left hand, but this is probably due to want of exercise.

There are no other sensory disturbances. The patient's

memory has recently failed very much, and she has a stupid

and apathetic look.

Bemarks.—The clinical history and morbid anatomy of

cases of this kind are now tolerably well known. In the

majority of cases the onset of the disease dates from the age

of from two months to four or five years of age. At this

period the child, either with or without a previous illness of

a few days, is suddenly seized with convulsions and unoon-

scionsness, the spasms during the seizure being often limited

to one half of the body. When the child reooTers conscioiisneas

it is observed that one half of the body is paralysed; the

hemiplegia pnrsues the usual course, contractures become eeta-

blished, and the limbs are maintained in fixed positions by

tonic spasm, or, more frequently, are agitated by choreoid

movements.
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When the patient arrives at the age of 10 or 12 years

epileptic attackg supervene; the convulsions at first assume a

unilateral character, the spasms being limited to the paralysed

half of the body. After a time the convulsions become general,

and it may even be impossible to discover the existence of a

unilateral aura. Another interesting feature of these cases is

that there is an arrest of development of the paralysed limbs

and half of the face, but the electrical reactions of the muscles

remain normal. When the limbs are subject to violent chorei-

form movements, the musoles may even undergo hypertrophy,

but in these cases careful measurements show that the bones of

the affected limbs are smaller than those of the healthy side.

Spastic hemiplegia of infancy is usually associated with

some degree of idiocy. In some cases the mental defect ap-

pears to become developed, as in the case just described, as a

sequel to the repeated epileptic attacks, while in other cases

the intellectual powers are markedly defective from the onset

of the disease.

In the variety of the spastic hemiplegia of infancy which

is acquired after birth, the lesion is situated in the motor area

of the cortex of one of the cerebral hemispheres. The primary

lesion appears to consist of a local haemorrhage or softening,

or of a local encephalitis, the latter being sometimes set up
by an injury. As a general rule, a puckered circatrix forms

at the seat of the primary lesion, and the surrounding portion

of the cortex undergoes a diffused sclerosis with retraction;

the motor area of the cortex of the affected hemisphere thus

becomes much diminished in size, and consequently the

spastic hemiplegia of infancy is sometimes named unilateral

atrophy of the hrain.^ In addition to the changes occurring

in the cortex, the fibres of the pyramidal tract connected

with the diseased area undergo a descending sclerosis, and

consequently the anterior pyramid of the medulla oblongata

> See * Atropbie partielle da Cerreau,' par J. Cotan], These de Paris, 1868

;

< loonngrapbie Photograpliiqae de la Salpfitri^ie,* par Doanieville et Begnaid,

tome deuxi^me, 1878, p. 1 ; and ' Le^oos ear lea Maladies dn Syst^me Nerrenx,' Ac,
par J. M. Charcot, tome ii., Paris, 1877, p. 335; 'Atrophie o^r^brale;

H^mipl^gie ; Epilepsie partielle,' par Boameville et Poiricr, * Progite M^ical,'

Paris, 1878, vii. p. 224; 'Atropbie partielle de rbdmisph^ o^r^brel gauche;

£pilepsie jackaoDienno k forme he'miplcgiqac ; mort en ^tat de mal,' par

H. d'Olier, ' Pingii's Md^lical,' Paris, 1881, ix. p. 39.
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on the side of the lesion is generally found atrophied, while a

microscopical examinatifm of the spinal conl reveals a patch

of sclerosis in the lateral column on the side opposite to the

lesion.*

In other cases, instead of a cicatrix with diffused atrophy, a

distinct loss of substance has been found on one or both hemi-

spheres of the brain. This condition, named Porencephalus

by Heschl,' will be subsequently considered at greater len^h.

Closely allied to the spastic hemiplegia of infancy is the

condition described by Hammond^ nnder the name of cJheUma

when it occurs in childhood. Unilateral athetosis is, aocording

to Oulmont, a disease of mature age, although a few cases are

recorded in which the affection had become established after

a hcmiplegic attack occurring in infancy. In these cases

sensory disturbances have been observed on the affected side,

and it is probable that the lesion is situated, not in the cortex,

but in the basal ganglia, and that the posterior portion of the

internal capsule is implicated. In the bilateral athetosis of

idiotic children described by Clay Shaw,* Oulmont,' and

Dreschfeld,' sensory disturbances have not been obseryecl;

there is an entire absence of a history of an apoplectic attack

or convulsions having occurred during infancy, and conse-

quently the affection is probably due to a congenital defect of

the cerebral hemispheres, involving the cortex of the brain.

The following case, however, shows that bilateral athetosis,

or bilateral post-hemiplegic chorea, as it may be called, is not

always due to a congenital defect

Case II.—Ellen L., aged 14 years, came under my ((l^-f r-

' See *Boitmg snr KonntniM der " psjehomoloriMhen Oentren" fan Oehini

dee Monaohcn,' von Dr. F. Nedieo. Deotechet Arohiv fBr Klin. Medidn,

Bd. xxiT., Leipilg 1879, •. 488.

• Bee ' Die Porcnoophalio, eino anatomiBclio Btodle,' too Dr. Haas KondnU.

Oims,1882.
• A <TK<&Use of DiMMoe of the Nerroaa Byalem,* bj W. A. HMumood. Now

York, 1871.

« 'Oo Alhotoaia, or ItnbedUtj «ith Atexia,' by T. Claj Shaw, )f.D. 81.

Bartholom. IIo«p. lUports,' vol. Ix. 1873, p. 180.

• * f.tado Cliniqoo sur rAiMtoeo,* par le Dr. Pknl Oolmoot Piuia. 1878.

• • Bnr quclquc ona d'AUitftoee,' par J. DreeeliMd. • R«t. MmumU* do IMd.

et de Chir.,' Paris, 1878, ii. |>. 768. See obo « On Atbetorie and poai-Hcalpkcto
> Dinrdon of MovPinonC by W. R. Qofren^ M.D., 'Modteo-OblrarKieal TrMMoe-
ttooa,* Tol. Hx . lH7r.. p. 271.
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vation towards the end of 1881. Her father died a few years

ago somewhat suddenly. The mother had nine children, but

all of them are dead except two. Four of the children died of

cholera in St Louis, in America, and two died of scarlet ferer.

No neurotic tendency can be discovered in the families of the

parents, and there is no evidence of congenital syphilis. The

patient was a fine, well-nourishe<l infant, and was in every respect

healthy until she was two years of age. The mother states

that at this age the child was very intelligent and quick, and

could talk much better than' is usual with children of that age.

At this time she fell out of her perambulator, and struck the

left side of her forehead on the ground. The skin was not

cut, but the part struck was swollen and contused. The child

was supi>o8ed to have completely recovered Trom the results

of th© accident, but it was observed that on being frustrated

she wa» liable to have an attack of what seemed to be an

exhibition of temper. During these attacks she would hold

her breath, her hands were clenched, and her face became of

a blue colour. Each seizure lasted about five minutes, and

on recovery, the child's hands were noticed to be flaccid and

powerless. Eight months subsequent to the fall the child

was sitting at the table, and, on being refused some ham, her

mother observed that she seized hold of a knife which lay

beside her ; immediately afterwards her hand became clenched

round the handle, while the blade of the knife was clutched

by the other hand, and twenty minutes elapsed before the

knife could be extricated firom her hands. During this time

the body was stifi", the eyes were drawn, the teeth were

clenched, and the mouth was covered with froth. The first

seizure is said to have lasted five hours. The convulsions

continued to recur for thirty-two consecutive days, and the

interval between the fits did not average more than ten

minutes. The mother states that between the attacks the

child was conscious, and could utter such short sentences as,

** Ma ; I want to drink ;'* and it was not until three months

afterwards that she lost the power of speech completely. It

was nearly two years after this attack before the child began

to walk again, but the opinion of the medical attendant

was that the legs worf» not paralysfl. nn<\ that the want of
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power of walking was due to general debility. The mother

is unable to give a good account of the condition of the upper

extremities, but it is evident that they were not observed to

be completely paralysed after the attack, although she thinks

they were decidedly feeble. On the cessation of the general

convulsions the spasms became limited to the upper extre-

mities, recurring in them two or three times each day, but

it was not until the child was five or six years of age that the

clonic spasms became more or less continuous during waking

hours.

Present Condition.—The patient is a strong and healthy-

looking girl of fair complexion. Her height is 5 feet. She
has not yet menstruated, but the mammae arc well developed.

The lower extremities are in every way of normal appearance,

Fial.

and the muscles are well developed, but the patellar-tendon

reflexes are absent Both the upper extremities are tabjeot to

choreoid movements associated with great muscular tension.

The right forearm is usually hold slightly flexed on the arm

;

the movements of pronation and supination, flexion and

extension of the right forearm are awkward, ezecuted with

difficulty and only to n limitetl extent ; the fingorsare Qsnally

held fluxed at the metacarj)o-phaIangoal, and extended at the
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phjilan<x«>al joints, but the relative positions of the forearm,

lmn«l, ami fingers, are constantly changing. The left fore-

arm is usually held at right angles to the arm, the hand is

strongly flexotl on the forearm, and the fingers are held, like

those of the right hand, in the interosseous position. The

choreoid movements are even more exaggerated in the left

than in the right upper extremity, and with the view of

restraining these movements to some extent the patient

habitually carries the left arm behind her. In this position the

up|K?r arm is abducted and retracted, the forearm is bent at

right angles to the arm, and is thus carried across the back,

the back of the wrist is firmly held against the vertebral

column in the lumbar region, and the palm of the hand is

directed backwards, whilo the fingers are still agitated by

choreoid movements.

The face is variously contorted by a more or less constant

clonic spasm of the muscles supplied by the upper and lower

branches of the facial nerves. The expression of the face

is thus continually changing. While under examination,

the expression of the face is frequently indicative of

grief or pain, but even this expression, which is probably

the predominant one, is often transient and succeeded by

a gay and lively expression, so that the efiect is by no

means unpleasing. The muscles of the neck, especially those

of the back of the neck, and the muscles of the back in the

dorsal and lumbar regions are implicated in the spasm, and

consequently the body is frequently arched backwards as in

tetanus, the lumbar curve being very marked.

The patient is unable to speak. The mother states that her

daughter can sometimes say " Ma," and that she occasionally

attempts to say " Yes," " No," and " Good-night," but that is

the extent of her spoken language. She can, however, read

with facility ; she has taught herself to write, and wrote her

name in my presence fairly well, notwithstanding the choreoid

movements with which her hand was agitated. She is very

fond of romping with other girls, dances well, has a taste for

music, has a good idea of time, and she has even taught

herself, the mother states, to play the piano. By the aid of

t toial expression and pantomime she can make her mother

VOL. v. 2 A
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and sister understand all her wants, and indeed she has very

little difficulty in making her ordinary wants known to any
intelligent person.

AVhcn examining her for the first time in the out-patienta'

department in the Infirmary, I asked her mother to undo her

dress, so that I might examine the upper part of her chest.

The patient was surrounded by several students, and two or

three of the out-patients were standing in the doorway of the

apartment, the door being open at the time. As her mother

proceeded to obey me, I noticed that the girl had a distressed

expression of face. I then observed her nudge her mother

with her right elbow, and when she thought that she had

attracted her mother's attention, the right angle of her mouth

on the right side, which was nearest the door, was drawn

downwards and outwards, the lower jaw and chin were also

depressed, and the tip of the tongue was thrust out between

the compressed lips near to the depressed angle of the mouth

on the right side. The patient at the same time glanced at

the door, this movement being accompanietl by a significant

arching of the eyebrows. I immetliately culled out, "Oh,

she wants the door to be shut," and felt mentally reproved for

not having ordered it to be closed before requesting her to bo

undressed. I have frequently observed a minor degree of the

same expression in women under circumstances calculated to

induce a feeling of shame.

Remarks.—In the case just described, there can be little

doubt that a lesion exists in each hemisphere, that the two

lesions occupy more or less symmetrical position, and that

they became established when the patient suffered from

convulsions at two years of age. A lesion involving the

operculum on each side would embrace the centres of

ftl)eech, of the movements of expression, and of the 8})ecial

movements of the hands; these being the functions chiefly

disordered. It is also likely that a descending degeneration

of the }>yraniidal tracts would be fouu<l in the spinal oord.

The following case of aphasia occurring in infancy may
be worth nn^onling here, even although the |mtient is n«>t

the subjt'ct of any form of spastic pamlysis.

Case 111.—Lillie 11. at eight years became an out*|Mfii'nt
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in tilt' Manchester Royal Infirmary under my care, on

May 4. 1882.

The parents of the child are healthy, and there does not

appear to be any tendency to nervous disease in the family.

The mother has ha<l eight children, only four of whom are

living and healthy ; the remaining four died in infancy, but

the causes of death are not well known. The mother had a

tedious labour when she was confined of the subject of this

notice, and was delivered by instruments, but the child did

not suffer any external injury. The day after birth the infant

was seized with convulsions, and these continued to recur for

the next six days, during which little or no food was taken.

On the seventh day after birth she took a little of the breast

;

but the mother states that she did not suck with the same

strength as the other children, and that the milk frequently

dribbled from the mouth as if she had some diflSculty in

swallowing. During the fits the infant's countenance was

fearfully contorted, and she screamed violently, but the

mother never observed any indication of the face being

drawn or unsymmetrical after the convulsions ceased.

During the early years of childhood the saliva dribbled very

much, and even now the patient is never quite dry about the

mouth, although she has improved very much in this respect

during the last twelve months. The patient never had con-

vulsions at any period subsequent to the first week after birth.

The parents did not observe that there was anything seriously

wrong with the child until it was time for her to speak, and

although she is now eight years of age and quite intelligent,

she has never been able to speak a single word. The mother

never noticed that the movements of the hands or fingers

were awkward, but it was observed in cold weather that her

hands were unusually liable to become cold and blue, and to

break out with chilblains, so that they harl always to be kept

carefully wrapped up in winter.

Preaeni Condition.—The subject looks a fine healthy girl,

49 inches in height, and stout in proportion. Her head is well-

formed, but the forehead is somewhat narrow. The lobules

of the ears are large but well-formed, the roof of the mouth is

not oxfossivfly arched, the tongue is well-formed, and the

2 A 2
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patient can move it in all directions. The senses of sight,

hearing, and smell are perfect. The child is liable to fits of

temper, and during those times she is very strong, stmggles

violently, and screams loudly. There are no indications of

facial paralysis or spasm ; the movements of her hands and

fingers are well co-ordinated, and there is not a trace of tension

in the muscles of any of the extremities. The child's face is*

bright and intelligent ; she can sing, is proud of joining the

Sunday School scholars in singing hymns, and has a good

notion of time. She is very fond of playing with other

children and is a great favourite with them ; she is, however,

quite unable to speak a single word, but is able to make her

wants known to some extent by pantomime and facial ex-

pression. Her hands are of a deep red colour and very cold,

but there are no trophic changes.

liemarJcs.—In this case the infant suffered from convul-

sions and unconsciousness for the first few days after birth,

this being the condition known as asphyxia neonatorum.

In such cases labour is usually tedious, and the mother is

frequently delivered by the aid of instruments; there can

be little doubt that in many such cases the brain suffers

some injury during delivery.* It is probable' that in this

case a localised htcmorrhage had taken place in the cortex

of each hemisphere, and that the damage done was limited

to the posterior parts of the third frontal convolutions. It

is doubtful whether any degeneration of the pyramidal

tracts is present.

In the following case the patient was also the subject of

asphyxia neonatorum, and in all probability the paralytio

condition became established at birth.

Case IV.—James W., rot. 7 years, has been under my obser-

vation fur the last five years, but the following notes were taken

on May 16, 1882. The mother had a natural but very tediovis

labour during the birth of the child, and immediately on being

bom the infant was seized with convulsions. The oonYohnons

> Beo '* On tho infloenoeof Aboonnal PMinritioD, Diflfenli Ltboani Pi—lui»

Blrtti, »nd Asphyxia Noontlonun od the UoDtal and Phyakal Oooditkn of the

Child, flapedaUy in rolatioo to DefotnUka," bj W. J. Little ILD. * OMdriaal
TimaMottoM,* tol. iii., London, 188S. p. 298.
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continued with scarcely any intermission for the first throe

days after birth, and during this time the infant took no notice

of 8urrt)un(llng objects, and no food could bo administr'rod.

On the third day the convulsions ceased, and a little milk and

water was administered in small teaspoonfuls at a time, but

it was observed that the infant had difficulty in swallowing,

and dribbleil very much. It was not, however, until he was

six months of ago that the mother became fully convinced

that the child's power of swallowing was unusually defective.

When the child was five months of ago it was observed for the

first time that his arms and hands were held in unnatural

positions ; the forearms were at that time dragged behind the

body, and the legs were stiff and powerless. At three years of

age the child suffered from a slight convulsive seizure, but the

mother thinks that he was not any worse after that attack

than he was before it.

The parents of the child have had four other children, and

all cf them are alive and healthy; there is no history of

sy]>hili3, and it does not appear that there is any special

tendency to nervous disease in the families of either parent.

Present Condition.—The patient is a well-developed boy for

his years, he has a fine ruddy and healthy complexion, and his

internal organs are all healthy. The boy is unable to walk

without su})port, his lower extremities being partially para-

lysed. The various segments of the lower extremity are,

with the exception of a slight degree of permanent flexure

at the left hip and knee-joints, usually extended upon one

another, and the feet are held in the positions of extreme

talipes equino-vanis, the deformity of the left being the

more marked of the two. When the boy is supported in

the erect posture, the distortions of the feet become more

marked, the heels being drawn upwards, so that only the

tips of the toes touch the ground ; and when he attempts

to walk, the adductors become strongly contracted, so that

the advancing leg crosses over to the opposite side and the

foot is always planted on the ground in front of the other.

During attempts at station and locomotion, the right heel comes

close to the ground, but the left heel is three inches removed

from it, and the foot is held in an almost vertical position. The
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muscles of tho lower extremities are very tenxe, and become

tenser during attempts at passive movements of the limbs.

The patellar tendon-reflex however, is not markedly in-

creased, and ankle-clonus cannot be elicited. The upi)er

extremities are stiff, and maintained in comparatively fixed

positions. The elbows are habitually held removed from the

body. The forearms are semi-flexed on tho arms, and the

patient is unable to fully extend either of them, and it is even

diflicult to extend them fully by jmssive movements, and

during such efforts considerable muscular tension is provoked.

The left hand is slightly flexed on the forearm, and the

fingers are held in partially flexed positions, although these

positions arc constantly changing, owing to choreoid move-

ments. These movements are not altogether absent during

repose, but they are much increased during voluntary efforts

to grasp an object. The muscular rigidity is not so pro-

nounced in the right as in the left upper extremity, and

choreoid movements of the hand and fingers are only present

when tho child makes an effort to grasp a small object. Tho

chin is directed to the left and upwards, and tho head inclines

to the right, the right stemo-mastoid muscle being more

prominent than the left. The child appears to have some

obstruction in the nose, and he breathes with his mouth open.

His saliva dribbles slightly, he has considerable difficulty in

swallowing, and fluids are specially apt to enter the glottis,

causing paroxysms of distressing cough. Tho face is sym-

metrical, and tho expression is bright and intelligent, but the

patient cannot protrude the tongue beyond the lips, and during

efforts at articulation the tongue may bo seen to be contorted

in various directions by muscular spasm. The boy goes to

school, and keeps up with his class, and his memory is said to

bo particularly good. His command of langiuige is as copious

as that of any other boy of his age, but he stammen so much
that it is difficult for a stranger to understand a word he says.

During his attempts at articulation the muscles of the t<Migae

and tho orbicularis oris are the subjects of clonic tpMiDS.

During sleep the tension of the muscles of the extremities

and the choreoid movements of the left hand completely

disappear.
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Bemarks.—The question of the localisation of the lesion in

this caae preflents many difficulties. The severe convulsions

wliich had occurred during the first three days of extra-uterine

life would seem to indicate that the lesion was situated in the

cortex of the brain. It must, however, be remembered that

the aficction of speech present in this case is a difficulty of

articulation, or a dysarthria, and not a true aphasia, as in the

last two cases rejwrted. It is, therefore, probable that there

exists in this case eithen a lesion in the lenticular nucleus of

each hemisphere, involving the internal capsules, or a single

lesion in the jwns, partially injuring the pyramidal tracts in

their passage through it.

The spastic hemiplegia of infancy, however, is not always

established at birth or in early childhood, but it is sometimes

congenital. The following case is a very good example of the

congenital variety :

—

Case V.—^lary F., aged ten years, was admitted into

the ^lanchester Royal Infirmary under the care of Professor

Lund.

The patient is a well-developed and healthy-looking girl.

Her height is 49 inches, and she is stout in proportion. She

has been brought up in the Withington workhouse, and has

been sent to school ; she knows the letters of the alphabet,

but cannot read. The child's mind is not quite bright, al-

though she answers questions about herself with readiness and

a fair amount of intelligence.

There is a defect in the right parietal bone (Fig. 2), said

to have been in existence since birth, through which the brain

can be seen to pulsate. The defect in the bone is situated

immediately above t)ie most prominent part of the parietal

eminence. It constitutes a lozenge-shaped space, which

is 3 inches in the antero-posterior, and 2. in the vertical

or transverse diameter. The edge of the bone forming the

margin of the opening stands out clearly and well-defined

under the scalp, but the whole of the floor of the space is not

uncovered by bone. It would appear as if the inner table of

the skull had grown inwards over the space to a much greater

extent than the external table. The consequence is that when

the finger of the observer is placed over the depression it is
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fouiul that there are only one or two small spotB over whieb

the brain can bo felt to pulsate, and which are completely

uncovered by bone. The visible pulsation, howf'Vf^r, appears

to bo co-extensive with the area of depression.

The patient has a fairly intelligent expression, and no

diiTerence can be detected between the two sides of the fiaoe.

The left upper extremity is partially paralysed, and is rather

smaller in all its dimensions than the corresponding ex-

tremity of opposite side. The following measurements were

taken :

—

Left arm, about its middle, measures 7j^ inches in circum-

fcrencc, and right, 8] inches.

¥ia. 2.

Jivft forearm measures 7 inches, aud right 8 inches, one

inch below elbow-joint

The K>ngth from the margin of the neromion proceas to the

external condyle of the humerus, is D] inches on the left, and

10 J inches on the right side. The length of the left forearm

is 7^, and of the right 8 inches.

The left lower v\iv. tn\ty U also somewhat feeble, and mea-
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sures less than the corresponding ports on the right side. The

circumference of the left calf at its thickest part is 9^ inches,

and of the right 10 inches; that of the left thigh at its

thickest part 14 inches, and of the right 15 inches.

The left arm is freely movable at the shoulder-joint, but

the forearm cannot be fully extended at the elbow. The

foroarm is usually held at right angles to the arm and strongly

j>rt)mited. The patient cannot supinate the forearm, nor

can it be supinated by passive movement. The extensors

of the wrist and fingers are feeble, and consequently the hand

and fingers usually hang in a helpless position, as if they were

depending from the forearm, just as occurs in lead paralysis.

The gn»sp of tlie left hand is feeble as compared with that of

the right hand. The left forearm jerks strongly when the lower

end of the nuiius is tapped. The patient drags the left foot

slightly in walking, although there is no deformity of the foot,

but the patellar-tendon reflex is slightly exaggerated on the

left as compared with the right side.

The skin over both the left extremities is always of a blue

colour, and the surface is cold, just as occurs in infantile

paralysis. This condition of the skin begins in the upper

extremity, about the middle of the arm, the normal skin

being separated from the congested portion by a sharjily-

defined line which slants downwards and inwards towards

the elbow.

The muscles of both the left extremities react to a weak

faradic current. This test was specially applied to the ex-

tensors of the wrist and fingers, which were the most paralysed,

and reactions were obtained to feeble current.

The patient enjoys very good health, and is able to eat and

sleep well, and there is no evidence of any disease of the

internal organs.

Remarks

:

—A somewhat similar case to the one just described

has been reported by Meschede.* The subject was a woman, aged

27 years, who had left hemiplegia with contracture from early

infancy ; the affected extremities were of a cyanotic colour,

and smaller than the corresponding healthy limbs ; epileptic

seizures became established at puberty, speech was stammering,

> Virrhow's Archiv, Bd. 34, s. 305.
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and the [Mitient was idiotic. A defect, 3 inches long and from

^ to 1 inch broad, of the right {Mirietal bone was present, the floor

of the opening being closed by a fibrous membrane. At the

post-mortem examination a cavity, 3 inches long, 2^ broad, and

2^ in depth, and filled with a clear serous fluid, was found in the

right hemisphere immediately underlying the defect in the

bone. This cavity communicated with the lateral ventricle,

the septum ventriculi was defective, and both ventricles

were so much distended by the fluid, that the hemispheres and

basal ganglia were greatly compressed. The cerebellum was

smaller than usual, the right hemisphere being smaller than

the left. The walls of the cavity wore found on microscopiral

examination to consist of a soft, wavy, fibrillary tissue, in which

a yellowish-brown and rust-coloured pigment was accumulateil,

thus showing that the cavity was caused by some destnictivo

process, and was not simply due to an arrest of development.

No mention is made of the condition of the medulla oblongata

and spinal cord, and consequently it is not known whether any

descending degeneration was present. But in a ease of con-

genital paralysis with contracture of all the extremities in a

child 6 months of age, rcjyorted by Kundrat, in which a poren-

cephalous defect was found in the left hemisphere of the brain

in the neighbourhood of the Island of Iteil, the crura, pons,

medulla oblongata, and spinal cord were carefully examined.

The left cms cerebri and the left half of the jkhis were smailler

and flatter than the corresponding })arts on the right, but this

condition might have been caused by the compression of the

fluid which distended the cavity in the hemisphere and the

latend ventricles. The spinal cord appeared nearly normal

to the naked eye, but on microscopical examination it was

found that the lateral columns were completely undeveloped.^

Portions of the walls of the cavity were formed of cicatricial

tissue, showing that the cavity itself- was caused not simply by

an arrest of development, but by some destructive process. It

is interesting to observe that under such circamstances the

pyramidal tracts were simply undeveloped instead of being, as

one would expect, in a state of sclerosis. These oonsidera-

* * Die PoiwMspbaUe, dno nslomtaolMi Stadk,' tod Dr. IL Kondrat. Oru,
1882,1. id ofid 101.
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tiuus, therefore, render it probable that there is, in the case

which I have just reported, a porencephaluus defect in the right

hemisphere, immediately underlying the defect in the bone,

and that the fibres of the pyramidtU tract which wouM have

sprung from the cortex of that situation in a healthy brain

are absent

{To be coiUiniUicL)



LOCALISED CONVULSIONS FROM TUMOUR OF
THE BRAIN.

BT J. HUGHLING8-JACKSON, K.D., F.R.8.

I'hyHeian to the HoepUal/or the Kpileplie and Paral§$td, a$td to the Lomdam

Hospital.

This is the case of a patient who for twelve years was subject

to occasional convulsive seizures, beginning in his right foot.

Post-mortem, there was a tumour in the cortex of the left

side of tlie brain, as shown in the two drawings. For these

dmwings and much more I have to thank Dr. James Anderson.

The case belongs to a class which was described by Bravais

in 1824. Their pathology has been greatly cleared up by

Bright, Todd, Wilks, Ferrier, and others in this country;

and by Hitzig, Charcot, Lepine, I^ndouzy, and others abroad.

A valuable case is reported by Dr. Franz Muller of Graz,*

On October 15, 1872, the patient, then 30 years of age,

was admitted under my care in the London Hospital. Ho
had had fits about two or three times a week over a period

of two years ; their duration, he said, varied, lasting five or

ten minutes, but sometimes an hour. Perhaps when, as he

said, he had a fit for an hour, there was a succession of con-

vulsions, but it is quite certain that one fit may last many
hours—may affect the whole of one side for hours, the patient

remaining conscious all the time. The patient gave the fol-

lowing account of his attacks. After some dizziness his right

big toe begins to " cramp," and gets drawn towards the sole

of the foot, then he feels a twitching of the leg, chiefly of

the calf; the leg and knee are drawn up. Most of his fits

stop here. He called these "weak fits," others he called

*' strong fits." In the latter the arm is afl*ected, but always

' 'Tnitu. IntcnuitioDAl Mc<Uc«I Congrca*,' vol
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after tho leg ; the spasm begins in the fingers and passes up

the arm ; his ann and hand may be drawn above his head

;

his mouth works about. During this further range of con-

vulsion the leg continues working. After a severe fit he

loses consciousness : he knows nothing about afiection of the

left side, possibly because he is unconscious.

He remembers his first attack ; he was astonished and

amused, so he said, by the lifting of his right leg when standing

talking. Soon he fell to the ground, both right limbs " work-

ing;" in this attack he lost consciousness. Some patients

sufl'ering from seizure of this class are subject to quasi-trifling

limited seizures before they have one which they think severe

enough to make them consult a doctor.

He had many attacks of the two degrees when in the

hospital in 1872, but none were witnessed ; he lost conscious-

ness in the stronger seizures. Occasionally also he had

attacks of dizziness, with apparent movement of objects and

dimness of sight, but with these there was no limb affection.

I saw him several times in 1872 when he was an out-patient

;

he always gave the same account of the starting-point of his

seizures, and so he did on a second admission, September 1875,

and on his third, January 28, this year.

Second Admission.—In 1875, my then house physician,

Jlr. Richard Atkinson, saw several seizures, and noted some

important facts as to the condition of the limbs when the

seizures were over. On his admission he was examined care-

fully and in great detail for paralysis. None was discovered.

The man said he was weak on the right side after his fits.

One was seen, September 1, by Mr. Atkinson just after an

examination revealing no paralysis. There was first hurried

respiration, and then tonic movements of the right hand and

arm and right side of face, then clonic spasm. Paralysis of

the arm was very marked after the fits ; the convulsion began

in the leg, but nothing is said of its movements in the notes,

as the fit so described occurred, as I suppose, when the patient's

legs were covered in bed. Mr. Atkinson saw an attack on

September 2; it set in during a conversation. The patient

began to answer vaguely, and ceased speaking; his legs

u.r.' soized with tonic spasm; their muscles felt hard and
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rip^id ; th(» right leg was the one more ftffecto*!, the left m a

much slighter degree. In about half a minute the clonic

spasm began, the contractions became fewer and fewer, and

in about a minute from the onset ceased. In this fit the legs

only were engaged. The patient denied that his left leg was

niTected, and said it appeare<l to be so from movements of his

body. But affection of the left leg along with greater spasm

of the right was observed four times. On another occasion

the man said the stiffness of the left leg was voluntary. Pro-

bably Mr. Atkinson was right In another patient' I saw such

a fit ; the spasm, starting in the loft foot, affected the whole leg

and slightly the left arm ; the right leg vibrated rhythmically.

To return to the present case. Observations as to the

leg in which the spasm does not begin are important It

is quite certain from the fjicts of "descending Wallerian

wasting," that each side of the brain sends fibres to both sides

of the cord. It is not very rare for both legs to be affected

in convulsions of this class starting in one arm. Gowers has

recorded such a case. But since the fibres sent from one side

of the brain into the cord lie in different columns of the cord,

one would d priori expect some difference in the seizure on the

two sides. On one occasion the spasm, Mr. Atkinson observed,

was such that the right leg was flexed at the knee and the left

at tho ankle. On Sept. 3, Mr. Atkinson saw another fit just the

same as the one detailed, and after this he found more loss of

power in the right leg, as he did after others ; the patient was

not unconscious in this seizure. He had many fits of this kind.

He had twelve in one night, of the exact range of which we
know nothing, and one night so many that he did not count

them ; the morning after these numerous fits the only movement
of the leg remaining was slight flexion of the knee ; he ooold

not lift it from the bed ; sensation was unimpaired. Often his

fits began by inubility to talk, probably aphasia. On one

occasion he was unable to speak for three minutes and a half,

but no spasm was then observed ; the patient, however, felt

" twittering " in his right great toe. He had at other times

fits in which, as in the one on Sept. 1, the ann Iteoame affected

after tiic leg ; but on their cessation Mr. Atkins4>n found only

> • Medical TimM ana Gaartto.' Vrh. IS, 1H> i
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paralysis of tho leg, not of the arm, a« on Sept. 1. It is not,

however, stated whether the man's hand was tested in delicate

operations.

I remember nearly making a mistake in saying there was no

paralysis of the left hand, after a seizure beginning in the left

leg, because the patient seeme^l to gnwp as strongly with the

left as with the right hand. But I found, a little later, that he

had great difficulty in using the left hand in delicate operations.

To return to the case, the subject of the paper. Facial

paralysis was never noticed. He ha<l fits daily, sometimes

twenty or thirty. On Sept. 11, having had but two fits the

day before, and none since, he could move the leg better,

but could not walk unaided.

On Sept. 17 he ceased to have fits ; his paralysis passed oft*,

but unfortunately there is no note about the date of its disap-

pearance. On Oct. 15 there is the statement that there was no

paralysis at all. On the 20th he went out. On Dec 21 he

came to see a surgeon for fistula ; he had had no fit for ten

weeks ; there was no trace of paralysis.

Third Admimon.—He came in again Saturday, January 28,

1882, hemiplegic of the right side. Mr. Coates, my present

house physician, got just the same account of the starting of

the fits as we did in 1872 and in 1875. The patient said that

he rarely became unconscious ; but when conscious in them,

could not speak ; he could at the same time recognise people,

and imderstand what they said. He was not paralysed on
Thursday the 26th, having on that day helped his father, an

undertaker, in a funeral. He was found paralysed on Friday

morning, the 27th. Whether he had a fit or a series of fits

in the night or not was not ascertainable. His face and tongue
were normal ; his speech good ; the right arm was quite para-

lysed, and the only movement of the right leg was that he
could, when lying in bed, draw it up slightly. Superficial

reflexes (in front) were not obtained on either side. There was
ankle-clonus on the right side only ; the knee, wrist, triceps

and biceps' jerks were greater on the right side. So much for

his nervous condition. His temperature was 104.J, resp. 40

;

and there were the physical signs of right-sided pneumonia.

}\o dio<l on Monday, .January 30.
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At the autopsy the right lung was found to bo consolidated.

A tumour was seen on the surface of the right cerebral hemi-

sphere.

The following is Dr. James Anderson's report of his ex-

amination of the brain :—The brain has been preserved in spirit.

Part of the dura mater has been left in the middle line

opposite the fissure of Rolando. Both this and the rest of

the meninges present a normal appearance, except in front of

the upper half of the fissure of Rolando, where the pia mater

is dark brown in colour from extravasatcd blood. Opposite

the posterior extremity of each superior frontal convolution

in the longitudinal fissure is a marked depression corre-

sponding to a Pacchionian body. The pia mater detaches

readily from the surface of both hemispheres, including the

area of extravasation mentioned above

After removal of the pia mater the surface of both

hemispheres presents a perfectly normal appearance, except

an area on the upper surface of the left hemisphere^ including

the posterior half of the superior frontal eonvoltUion and thai

portion of tlie ascending frontal convolution from itAmA ii

arises, viz. here the upper half About half an inch of the

upper extremity of the ascending frontal convolution is

normal in appearance. In the centre of the above area is a

hflcmorrhage about the size of a sixpence (Fig. 1, e), and

round this to the area of a crown-piece are numerous miliary

hremorrhages. The whole area has a wrinkle<l (from numerous

blood-vessels grooving it) nodular aspect, while the fissures are

almost obliterated (by adhesion of their walls) and the con-

volutions are depressed. The area is sharply limited by the

fissure of Rolando posteriorly, the superior frtmial Jiumn
externally, and by the hngitudirud fiatwre internally ; while

anteriorly the above appearances shade off gradually and as

stated, the anterior half (in length) of the superior froutiil

convolution is to all appearance normal. The fissore of

Rolando and the superior frontal fissure are both deep, the

latter being prolonged back into the former. The portion of

the cerebrum thus defined is harder to the touch and more

resistant, especially at and internal to the central hsmcurriuige^

than the rest of tiio bmin. Jn the lonqitudinal fismsre the
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same wrinkling, nodulation and flattening of the convx)lution8

exist op{X)6ite the above area down to (he level of the ealloso-

marginal fissuret not however so marked as on the superior

surface. The area included by the tumour (Fig. 1, A, b, o, d)

is manifestly larger than that corresponding to it on the

right side. The length of A, B (Fig. 1) is 2J inches, while

that of a' b' is 1^ inches.

A transverse vertical section through the central hcemor-

rhage (e), that is, through the posterior extremity of the

superior frontal convolution, shows the tumour to be limited

in the deeper parts also to the area above defined. The tumour

cuts stiflly, and about an inch below the central haemorrhage

is a calcareous mass about the size of a pea (Fig. 2, f). The
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threat bulk of the hard part of the tumour lies above and in-

lomal to this calcareous nodule, and is of a dull grey colour.

Throughout the cortex are numerous miliary haemorrhages ; the

central haemorrhage (Fig. 2, e) extends to the depth of half

an inch ; a second smaller haemorrhage (Fig. 2, G) lies about

1 inch external to it, and below this is a patch of gelatinous

softening (Fig. 2, h) in the inner wall of the superior frontal

Hssurc. The outer wall of that fissure, and the neighbouring

brain-tissue outside the area dofinetl on the surface, presents in

successive parallel transverse vertical sections a perfectly

VOL. V. 2 B
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normal colour and consistency. On laying open the interior

of the brain in the usual way, the ventricles were found of

normal size, the choroid plexuses and velum interpositum were

gorged with blood. The ganglia at the base of the brain, as

also the pons, medulla oblongata, and cerebellum, were to all

appearance perfectly normal.

Microscopic examination shows the tumour to be a glioma

composed of round and spindle cells, but varying much in the

amount and arrangement of these at different parts. At certain

points, especially externally, there is extensive fatty change,

and in that part beginning external to the central haemorrhage

the tumour contains numerous calcareous particles (" brain

sand"). The tumour shows numerous recent haemorrhages.

Microscopic examination of the tissue of the ascending

parietal convolution shows that the tumour does not extend

behind the fissure of Rolando.

BemarJcs.—This man's fits always began, so for as I was told, in

the foot, and affected the leg first and most. But he was several

times under the care of Dr. Stephen ]\[ackenzie, who tells me
that the man declared in 1877 that the fits usually began in

the right hand. Dr. Mackenzie feels confident that for the lost

two years of the man's life the fits began as frequently in the

right hand as in the right foot. That the disease wos in the

mid-region of the brain (the so-called motor region) is in acconl

with many observations. The difference in the starting-points

of the spasm, sometimes foot, sometimes hand, renders the case

of comparatively little value for precise localisation. Even

supposing that the fits had begun either always in the hand

or always in the foot, the locality of the tumour is neither in

accord with other observations I have made, nor with tlie

recent experiments of Hitzig and Ferrier. It is of little use

saying anything on localisation in such a case, and therefore I

omit what I said when rending the case before the Medical

Society of London befi>re I was acquainted with the focts Dr.

Stephen Mackenzie supplied me with. Besides, the damage

by tumours is mostly widespread, coarse and indefinite. The
expriinents of Hitzig and Ferrier, and the reeoarches of

Charcot on cases of monoplegia from limite<l cortical softening,

are more definite for purposes of localisation than anything
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we can conclude ttom the doings of most cases of cerebral

tumours.

Now for clinical facts.

The duration of the case, considering that we found a

gliomatous tumour post-mortem, is noteworthy—about twelve

years from the first attack. That there was tumour all that

time I cannot know. One of the cases of fits beginning in the

right leg I have recorded was that of a man who was under

my observation three years, and he had had fits of just the

same kind seven years before. Ten years from the first fit we
found cerebral tumour post-mortem. Moreover in that case

there were none of the common symptoms of tumour until

about a month before he died (when he had double optic

neuritis), not even severe headache. Dr. Young, of Aldershot,

diagnosed tumour of the cerebellum in a boy whom he sent to

me in 1870. This patient died from meningeal hajmorrhage

the result of a fall seven years later ; there was a tumour of

the cerebellum.*

Now I speak of the ordinary symptoms of local gross brain-

disease.

On the first admission (1372), the patient said that since the

fits, that is, for two years, he had been subject to severe head-

ache ; for some time the pain was over the left temple, but

mostly all over the head. But I do not think it was very

severe, not of severity enough to warrant the diagnosis of

local gross organic disease as the cause of his convulsive

seizures, and on his next admission (1875) he said he did not

often suffer from headache. At none of the three admissions

was anything found wTong ophthalmoscopically. Nevertheless

it is possible that some time during the six years or so I

did not see him he had double optic neuritis, and got rid

of it. I have known a man who had fits beginning in his left

hand who got rid of optic neuritis entirely, and of his fits

too, for ten years at least. I saw him to-day. This was a sy-

philitic case. But neuritis has come on and disappeared

in the case of a patient who had fits affecting mostly one arm,

and who died with gliomatous tumour of the brain.

The question comes. What would one think of the patho-

' • BriL Med. Joar.,' May 17, 1873, and Maich 24, 1877.

2 B 2
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logy of tho case of a patient who had only fits of this kind and

no headache, or no severe headache, and no affection of his

optic nerves ? Perhaps we may say that, as a matter of fact,

most seizures of this kind ftre owing to syphilitic brain-

disease ; hut supposing there to be no evidence of syphilis, as

in the case I relate ? What should we conclude ? Hiero was

no history of a blow—which Virchow believes to be one cause

or starting of gliomatous brain-tumour—and no ear disease.

There was nothing definite except the fits, which are only

localising—do not point to the nature of the disease.^ I do

not think we could conclude with certainty as to the pathology

of such a cAse. I suppose I thought in 1872 and 1875 it

most likely that there was not tumour ; that there was some

cortical lesion, I felt sure. I have had two autopsies on

jmtients who had epileptiform seizures beginning very locally,

and yet I found no local central disease ; there was univer-

sally spread atrophy of both sides of tho brain. Such

widely-sprea<l disease would not account for locnli8<Ml fits,

and besides, atrophied brain-tissue is for function nothing

at all, and could not cause anything. No doubt in each of

these two cases a minute local lesion existed, which I faileil

to discover.

In some cases of cortical syphilis I believe tho gumma is

absorbed or disappears, leaving a sort of scar, as syphilitic

liver-<li804ise does. I have j)ul)lished' the case of a man who

had fits beginning in the right hand ; we found adhesions of

the dura mater over convolutions of the loft cerebral hemi-

sphere, where the grey matter had disappearetl, leaving an

oedematous tough scar. There was a large ordinary gumma
in the opposite cerebral hemisphere. But I do not believe

that I overlooked any such changes in the two cases of cerebral

atrophy I have just mentioned.

Now that we have had the autopsy, we feel sore that the

* The aboonnal pbyriology of raoh onae* ! qolto oartaia ; tiiaie is highly

raised insUbility of lome norro ocI1«. Tlio qocitioD in pethology is, ** Qy what

piooe« does thia great loeal itutiibility result?" And part of thia qwalioo la

••laUteinstabUitytheindiieotnaaltor groaaotfaale dlaaMeF" Ifloeal gioM
organio diaaaae be dedded for, then eriaea the Anthflr qnaatiom ** la it q^hOitie

ornot?"
' • Medioel Thnea and OMotte.* Dee. 28. 1R79.



TUMOUR OP THE BRAIK. 873

patient was always, so long as a largo tamoar existed, on the

brink of death ; for at any time a large haemorrhage might

have occurred from the tomoor and killed him. It is well

kno\»Ti that patients seemingly well, or not very ill, die

suddenly in this way by hajmorrhage from cerebral tumour.*

Haemorrhage from such tumour is one cause of hemiplegia.

It is hard to believe, however, that the small haemorrhages

found post-mortem in the case I have m\rrated had anything to

do uith the patient's hemiplegia on his last admission. The
nature of this hemiplegia is a very difficult clinical problem.

It could not be due to the destruction effected by the tumour.

I think it possible that it was a sequence of some seizures in

the night, and that the patient would have recovered from it

had he not died of pneumonia. Of course I cannot know that

he had fits in the night. Before (in 1875) he had had almost

perfect paralysis of the leg ; he told us (in 1882) that he had

been hemiplegic several times. I think this likely, but I

must add that the patient was mistaken as to another matter^

the date of his last hemiplegia ; he was too ill to be

thoroughly trusted ; his father said his son had never been

hemiplegic. I will allude only to the paralysis in 1875. This

was clearly a sequence of his seizures. The most reasonable

explanation of paralysis after such convulsions seems to me
that given by Todd (who first described what he ctilled

epileptic hemiplegia, and what I call post-epileptiform hemi-

plegia) and Alexander Robertson—exhaustion of nerve

fibres by the excessive discharge in the paroxysm. I have

seen perfect hemiplegia come on after convulsive seizures, and

pass off again several times in the same patient ; a cortical

lesion was found post-mortem in that case.

It is very important to note the condition of the reflexes

in cases of paralysis after local convulsive seizures, but I say

nothing about them in this case ; they were only tested for

when the [Mitient was hemiplegic on his last admission.

For many reasons it is important to note the condition of

the deep reflexes in cases of local paralysis after epileptiform

' Henoe a joong penon with double c^tio ncnritb is to bo considered in

danger of midden or rftpid death, not on aoooant of the neariti-s uf course, but

becanae in young people it often remits anmetiow from Tusraliur glioina.
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seizures. The matter is somewliat complicated. I have knoitii

foot-clonus of the side affected by fits, when there was no

paralysis, and several weeks after the last fit But we some-

times find temporary foot-clonus and temjxjrarily exaggerated

knee-jerk on th«; side temporarily paralysed after a convulsiyo

seizure aflecting that side, iu a ])utiout uIhu before his seizure

had normal reflexes.
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The Brain and Us Functions. International Scientific SerieSy

vol. xxxvii. By J. Linrs, Physician to the Hospice de la

Salpetriere. With Dlustrations. London : Kegan Paul,

Trench & Co., 1881.

The Author assures us that this work is an al>stract of his per-

sonal experiences, and of the ideas which for many years he

has been attempting to popularise by his public lectures;

but it is not made quite clear whether by experience he

means observation, and intends it to apply to that " system

which he has found it necessary to adopt, which consists of

making regular stratified sections of the cerebral tissue, in the

faithful reproduction of these by means of photography, and
in the employment of successively graduated powers for the

representation of certain details." " I have," he says, " been

able by these new methods of investigation to penetrate further

into the still unexplored regions of the nervous centres, and
like a traveller returned from distant lands, to bring back

correct views and faithful representations of certain territories

of which our predecessors caught scarcely a glimpse."

These new methods, however, are not very new, and their in-

tnKluction is not due to the author, nor their use peculiar to

him ; and we are somewhat surprised to find that the name of

1 )r. Decke, who has long made a speciality of cerebral photo-

graphy, is not mentioned. In this respect, however, the

American pathologist suffers in goodly company, for the work

< )f other men is so far ignored throughout this volume, that the

lM>pular reiider might very well arrive at the conclusion that

motit of the discoveries announced have been the results of

the new methods of investigation which the author has foimd

it necessary to adopt. It is true that the author does not
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frequently refer in a definite manner to his own disooreriee,

80 that when ho docs so the exception may be well worth notice.

For instance, at p. 18, in describing the cerebral cell, he says

:

" I have lately discovered, in. some researches as yet unpub-

lished, that this substance which we call the protoplasm of the

cell is formed by a true tissue organised in a special manner

;

that this tissue, consisting of very delicate fibrillar interlace<l

like the wicker-work of an osier basket, has a tendency to

agglomerate towards the nucleus of the cell, which thus

becomes a true point of concentration, and that the nucleus

itself is not homogeneous ; that it is endowed with a special

structure, radiate<l in appearance; and that, lastly, the

nucleolus, considered as the final expression of the unity of

the nerve cell, is in its turn divisible into secondary filaments.*'

One cannot but wish that the author had given a wootlcut

of these fibrillae interlaced like the wicker-work of an osier

basket, and with a tendency to agglomerate towards the

nucleus of the cell, of which he has lately discovered the

protoplasm of the cerebral cell to be composed. But, alas I

a woodcut would but very coarsely reproduce the photographs

with which, like a traveller returned from distant lands,

he brings back with him correct views of his anatomical dis-

coveries, and to judge by the woodcuts which he has given,

it would be wonderfully and fearfully made ; for the illustration

of the cerebral cell at p. 19 is terrific in its resemblance to

that pieuvre or octopus which nearly swallowed Victor Hugos
chief MisSrdble ; while, to make amends, the cerebral section at

p. 15 is exactly like the beautiful foliage of the major oonvol-

vulus. If photographs of cerebral sections are of the value

which the author supposes, why not give them, or at least

some fair attempt at their reproduction by the engraver's art?

Such a representation might lift us out of the unsatisfactory

mental state in which tlie author is content to plnoge us

by the contemplation of the wicker-work fibrilla) of the cell

protoplasm, namely that of *' imagination confounded idien

wo i)onctrato so far into the infinitoly littlo."

The author's own imagination would stx'm to be less oos-

foundiMl wht-n ho passes fn»m the c»x|KTic'ncc8 of observatio&

into \\\v douiain «»f th** ideas whirh for nmiiv v««ars he Iwu*
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been endeavouring to |H)j)nlarise. In this ideal world ho is at

home, and from the scientiiic j)oint of view these jK)piilar or

popularisablc ideas have this value, that many of them are not

unlikely to be more or less consistent with the truth of fact,

when the latter has been really discovered. The objection to

his method of statement, and a most serious objection it is,

is that he puts forth his ideas as ascertained facts, which in

great measure they are not. For instance, a fundamental idea

with him is that the mental functions are the result of vibra-

tions in the sensory nerves, causing vibrations in the cerebral

cells. This is, indeed, the hypothesis which David Hartley

promulgated in the beginning of the last century, and which,

as Lewes remarks in his * History of Philosophy,' " is histori-

cally curious as the first attempt to explain the physiological

mechanism of psychological phenomena." But, as Lewes

further remarks, " so entirely aloof is the hypothesis of vibra-

ti«»ns from any psychological process, as explained by Hartley,

that when Priestley abridged the work he omitted the hypo-

thesis altogether, and it was never missed."

It would be imjxjssible to omit this doctrine of vibrations

from the work of Dr. Luys, for if that were done, the keystone

of the arch would be removed and the structure would colla])SC.

For there is this noteworthy difference between Hartley and

our author, that whereas Hartley's dissertation contained the

precious psychological principle of the Association of Ideas,

the notion of cerebral vibrations l^eing put forward as an

hypothesis merely. Dr. Luys describes these mind-producing

vibrations under a variety of terms and phrases, and as if their

existence were a well-ascertained fact, aflfording the true ex-

planation of the manner in which cerebral activity becomes

mental function.

But before proceeding to the exposition of this science of

mind-producing vibrations, we may briefly record what really

does seem to be a new idea, namely that " the nervous

elements, like bodies which have received the vibrations

of light, preserve for a long period traces of the excitations

which have in the first place set them in action, thus

storing up within themselves phosphorescent traces, which

are records of the received impressions "
(p. 81). This quality.
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ivhich the anthor dengnates Organic Phosphorescence, ho

classifies as one of the three fundamental properties of the

nervous elements, the other two being sensibility and

automatism..^

In another chapter (p. 133), Dr. Luys declares more ex-

plicitly what he means by this one of his three fundamental

properties of the nervous elements.

" I have proposed to apply the term Phoephoreecenco to

that curious property the nervous elements poesess, of remain-

ing for a longer or shorter time in the stat^ of vibration into

which they have been thrown by the arrival of external excita-

tions—as we see phosphorescent substances, illuminated ^by

solar rays, continue to shine after the source of light which

has illuminated them has disappciired."

In passing, we may remark that true phosphorescence, which

is a state of luminous decomposition, is in no way dependent

upon illumination by solar rays, and that the curious pheno-

menon described by the author is quite incorrectly called

phosphorescence. It would more accurately be called fluor-

escence; and while phosphorescence is intelligible to the

chemist, the nature of this luminous property of substances

which arc not in process of decomposition is at present quite

unknown. There is, however, this difference between the brain

and luminous paint ; brain absorbs the vibrations of light and

sound, and gives forth that which is neither light nor sound ;

while fluorspar and other substances absorb light and give it

forth. We are unable to perceive even the similitude of mental

acts to phosphorescence, and much less to admit their identity

;

but perchance this inability may be caused by our cerebral

cells having become old and lazy, and incapable of erecting

themselves. For in elderly persons the author says that ** the

cells of the sensoriumf altcre<l in their essential constitution,

have become lazy, and incapable of erecting themselves in tlie

pri'sence of recent external impressions ; and that this state of

torpidity of the elements of the Bouorium for new excitations,

leaves the field free to the older ones, which, not being obscured

by more lively impressions, continue to vibrato without oppo-

sition, and thus iH>r(>etuate the last phosphorescent gleams of

u fur-ofT imst, which is dying " (\i. IGl).
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Tho Cliapter on Attention commences with a description of

the manner in which this mental state is produced.

" Wo have already several times insisted upon the different

phases of evolution of tho phenomena of sensibility, and shown

that this simple physical impression produced by the external

world is transformed, as it becomes incorporated with the

organic tissues, into nervous vibrations, and that these nervous

vibrations, passing through successive agglomerations of celb,

undergo the action of the different media through which they

pass, until they arrive, transformed and purified, in the plexuses

of the cortical substance, which are set in motion, impressed

and vivified by them alone."

What is meant by the purification of a vibration we are left

to surmise, but the purified vibrations having arrived, the

plexuses of the cortical substance undergo another change.

We have already heard of lazy cells ; but now the cell becomes

attentive, and there is a chasm of ignorance between the idea of

a vibrating cell and that of an attentive cell which the author

in no way attempts to bridge. He says :
" It is necessary that

the impressed cerebral cells shall, like the cell of the sensorial

plexuses, be endowed with a certain special retentive power,

and with a certain energy for supporting fatigue ; for it is at

the expense of its substance that it produces movement,

vibrates, enters into erethism, and becomes attentive."

Thus we are getting on very comfortably in our " psycho-

intellectual sphere." Memory is organic phosphorescence,

mind is vibration of the cerebral cells ; vibration, however,

which must be purified, concentrated and transformed. Puri-

fication, concentration, transformation, read like the processes

of chemistry, although it is rather puzzling to conceive how
these terms can fitly apply to vibration, which is a physical

and not a chemical condition. But then the cells are also

said rather promiscuously to become erect, or to become

erethised, and these are physical terms.

And even this is not the end of it, for " these same sensorial

• xcitations are incarnaied in the living cell," and their

•' sensitive impressions are again reverberated in the sensorium,"

which brings us back to physics.

But, after all this elaboration of the mechanictil and
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chemical conditions of the genesis of mind, wo arrive at last

at the vulgar old notion of cerebral secretion, or rather of

cerebral excretion.

" We may say then, in a general n^anner, that some of the

peripheral excitations which arrive at the sensoriura in the

form of a vibratory impression, of a living force in activity,

remain there stationary, stored up in one place. They develop

then a series of secondary reactions, of energies r^jnlarly

co-ordinated, which are incessantly distributed in the direction

of the apparatuses of organic life, and represent the continuity

of the primary movement, and, as it were, the modes ofexcretion

of the Jiving forces, implanted in the organism, which here and

there effect their physiological discharge" (p. 31 G).

This excretion of living forces applies, it is true, to what is

called the reflection of the motor processes, in which the cells

of consciousness may be supposed not to be erethised ; but the

presence or absence of consciousness would not seem to make
much difference to the value of the idea that a mandate to the

muscles is excreted from the sensoriura. The idea is rendered

more curious, if not more valuable, by a further com{)arison.

" Henceforth the mental process has made one more step in

the intricacies of the cortical substance. It opens up a new
path, that of the motor regions proper. A living autonuUic

Pianoforte from this moment eomes into j>lay^ and in various

forms expresses the sensitive keys it is bound to interpret

faithfully. It is the iiLstrumental part of our organism that

vibrates, and the process tending more and more to emerge

from the plexuses of the cortical substance, becomes concen-

trated within certain circumscribed limits, in certain psycho-

motor regions, and hence, in the form of rapid intermittent

stimulations, effects its discharge directly upon the different

territories of the corpora striata '*
(p. 324).

Does this mean that the sensorium excretes co-ordinated

motion as a pianoforte excretes harmonised music ? If so, the

comparison needs no refutation, and it may well bo left as a

fitting climax to this remarkable scientiBc treatise, which does

read not unlike the views ** of a tmvoller returned from distant

lands
;

" but as described by the Brothers Verne, by whom 8<i

much of the marvellous has bet>n aptly told as it might be, or
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rathor as perhaps it mi<^ht seem that it ought to be, but

certainly not as it is known to be. It may be that mental

action consists in waves of vibration of the neural substance,

but hitherto not a pirticle of evidence is adducible in support

of the hypothesis. It may be that some of the conditions

attributed by the author to the cerebral cell in a state of

activity are renh It may be phosphorescent, erect, or erethised,

or it may receive purified or concentrated, or reverberated

or incarnated vibrations ; but up to the present moment there

is not only an absolute failure of all evidence on these points,

but it has not yet even been proved (although from many
accepted facts the inference is highly probable) that the cerebral

cell is the factor of the mental processes. Moreover, if it

could be proved that the cerebral cell is the main factor

of mind, as we do in truth believe it to be, what a vast

difference must we acknowledge between any idea we can

form of a vibrating cell and that of a cell which is attentive

!

We heartily wish, as some counterpoise to the bewildering

treatises of psychological guesswork, for which there would

seem to be some popular demand, that some candid and well-

instructed psychological biologist would take the trouble to

tell us fiuthfully what is not knov^n on the subject of his

research. Meanwhile, to write thus of these purified vibra-

tions of the erect, erethised, and attentive cerebral cells is as

scientific as to descant upon the "Aspirations of the Soul,"

and the judgment which Dr. Luys himself passes upon the

hypothesisers of old times applies with equal fitness to himself.

"The controversies of philosophers and metaphysicians

wliich have been taking place for time immemorial have suc-

ceede<l in arriving at but one thing—the expression in

•SDUorous language of their ignorance, more or less complete,

«>f the fundamental characters of psychiatl life "
(p. 322).

John CnABLES Bocknill.
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Buzzard on Diseases of the Nervous System. (8vo., pp. 46C.

London : J. and A. Churchill, 1882.)

The able work Dr. Buzzard has done in Neurology is so well

known that it is not necessary to write an ordinary review of

the contents of this volume. He has achieved a position such

that a reviewer's praise or blame is to him of little import.

Saying, once for all, that we believe the book to be one of

the most valuable contributions to the diagnosis and treatment

of diseases of the nervous system we know of, we pass on to giye

some account of it.

There are twenty-five lectures. The first two are devoted to

the subject of so-called " tendon-reflex," the study of which

Dr. Buzzard approaclies almost entirely from the clinical side.

In these chapters, which occupy the first forty pages, there is

a very full description of the conditions of "tendon-reflex"

in various morbid conditions affecting the cerebro-spinal

nervous system. There are frequent references to this sub-

ject througliout the book. Several sketch-diagrams serve to

illustrate the various points referred to.

Lectures 3 and 4 are upon acute anterior polio-myeliiii iii

the infant and adult. A number of cases are brought before

the reader, and the clinical and pathological points graphically

illustrated. Reference may be made to some original obser-

vations by Dr. Buzzard. He tells us that in this dis^tae a

certain amount of voluntary power will often return before

the nerve-tnmk shows excit^ibility to electrical currents, an«l

suggests the following explanation of this seeming anomaly.

According to Huguenin, the anterior root of a nerve is

comjK)sed jMirtly of fibres which are practically prolongati >t)-

from the large ganglionic cells in the anterior horns, uiil

{mrtly of fibres which are not so formed, but pass down in the

lateral column without direct connection with the ganglionic

cells. The trophic centre for the former is the ganglionic cell,

which is destroyed, or more or less seriously damaged, in acute

anterior polio-myelitis, with consequent loss of voluntary power

and electric excitability. But the trophic centre for the

latter would be somewhere higher up, and those nenre-fibros
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may readily theroforo, Dr. Buzzard thinks, be sappoeed to

escape all but a teraj)orary obstruction of function.

Dr. Buzzard thinks it is not uncommon for the hemiplegic

form of infantile paralysis to bo confounded with hemiplegia

of cerobnil origin. The tendon-reflex will, he says, easily

differentiate the two conditions In the former, this is lost;

in the latter, if there bo any change at all, it is in excess.

Another point of interest to which Dr. Buzzard draws attention

is the fact, that if wo examine cases of old infantile paralysis,

when the patient only complains of a defect in one limb, we

shall very often indeed find that the exemption of other limbs

is only apparent and relative. He remarks that it was " from

applying the test of the patellar tendon-reflex that I have

been led to discover how verj' generally in a patient afiected

with old infantile paralysis those limbs which were supposed

to be sound are not by any means normal. " I feel sure," he

adds, " that monoplegia in this disease is far less common than

it is usually thought to be, and that limbs are very frequently

supposed to be sound which are in reality only comparatively

so. The suggestion is made that many cases of sudden or

very rapid death which occur in children, and the cause of

which is often left to conjecture, may really depend upon this

disease (acute anterior polio-myelitis) attacking the medulla

oblongata with the same kind of suddenness with which

it ordinarily attacks the anterior grey mattor of the spinal

cord." In a foot-note. Dr. Buzzard mentions that Dr. Hale

White was led by these observations to examine micro-

scopically the medulla oblongata of a child who died

suddenly in the Evelina Hospital, and found extreme

vascular dilatation over a considerable extent of the bulb, mth
several haemorrhages, one of which occurred at the margin of

the nucleus of the vagus.

The 5th lecture, "on the differential diagnosis between

certain hysterical conditions and myelitis" abounds with

information of an important kind in reference to a subject of

IKH^uliar interest at the present time. In this lecture Dr.

Buzzard describes several cases in which the nature of the

ailment had been mistaken, and considers in a verj' able manner

the points available for diagnostic purjwses and the pitfalls
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for error which abonnd. In this locturo also, as well as in

those upon infantile paralysis, the subject of electro-diagnosis

is carefully gone into. We would draw especial attention to

one remark which cannot be too forcibly endorsed. "The
accurate testing of electrical reaction is a more difHcult matter

than is commonly supposed. It is not safe to attach importance

to alleged alterations in reaction, unless these are reported by

one who is known to be a competent observer.**

Lectures VI., VII. and VIII. are upon "Tabes Dorsalis.''

In Lecture VI., after a sketch of the anatomy of the spinal

cord and the pathological changes observed in sclerosis of the

posterior columns, various symptoms of the disease are dis-

cussed, especial attention being given to two, on the sensory

and motor side respectively, viz. pains, and We8tphal*s

symptom (the absence of the patellar tendon reflex), along

with a fairly normal condition of the quadriceps extensor muscle.

Lecture VII. deals with the Argyll-Robertson pupil, in which

Dr. Buzzard's method of testing with the ophthalmoscope is

described and the generalisation first made by Dr. Buzzard

and subsequently by Professor Erb is suggested, viz. the move-

ment of the iris during accommodation—the equivalent of a

voluntary movement—is preserved ; whilst the reflex movement,

which should succeed the stimulus of incident light upon the

retina, is abolished or impaired. The cephalic symptoms of

tabes next claim attention ; the pains in the region of the filth

nerve and occipital nerves, and the ana?sthe8ia apt to oocor in

the region of the trigeminus, are especially considered. Pierret

has suggested that the lesion in the district of the latter nerve

is to be explained by extension upwards of the sclerosis

affecting the posterior root-zonee of the cord, so as to involve

the descending root of the fifth ; this explanation is adopted

by Dr. Buzzard, the relations of tlie parts in question being

explained by a diagram. In reference to the pains in the head

in tabes. Dr. Buzzard suggests some observations in reference

to their diagnosis from ordinary neuralgia. He HTitee, ** Flying,

so-called neuralgia |Muns in the head, when tliey attack boUi

sides and do not map out the district of one or other division

of the fifth nerve, should lead to attentive oxamination for

symptoms »>f tabes." Caaf» Ix^arinjr n|x»n th«' tlistimtioti
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betwct'U amaurosis from cerebnil niinoin iiu<l lulx'^* with optic

atrophy, coiicludo this chapter. In Lecture VIII. lesions of

the fifth nerve in tabes are further discussed by the help of

cases, on© of which bore a sui)crficial resemblance to diph-

theritic paralysis. Dr. Buzzard suggests that in this instance

the condition of the soft palate is probably not one of para-

lysis. It is symmetrictil in the two sides, as the Argyll-

liobertson pupil. The difficulty lies, Dr. Buzzard thinks, on the

tentonj side. Touches are not felt, and do not produce reflex

contraction. Besides the dysphagia, the patient's voice was

nasal in character. Dr. Buzzard remarks :
" This peculiarity

is known to depend upon the circumstance that the soft palate

is not drawn up and applied, as it should be, to shut off the

nasal cavities. It would appear, then, that this action, wliich

takes pltice in health without our consciousness, is a reflex

process, the afferent part of which depends upon branches of

the fifth nerve." A patient whose case is considered, had

facial paralysis succeeding very severe electric shock-like

pains in the same side of the head. The paralysis had sub-

sided in a month. The author refers the paralysis in the

district of the portio dura to the exhaustive discharges in what

may be looked upon as the sensory root of the portio dura—the

fifth nerve. He refers to a case, lately in hospital, of a female

subject for years to paroxysms of facial tic, recurring every

fortnight, and concentrated in the ophthalmic division of the

right fifth nerve. Within the last year or so each attack has

been followed by partial paralysis of the oculo-motor, the right

eyeball being turned outwards and the eyelid dropped.

" Pierret reminds us," Dr. Buzzard says, " that the fifth nerve

(its sensory portion) com^wrts itself like a spinal nerve, and

that not only its motor portion, but in efiect all the intracranial

motor nerves—the o€ulo-motor, fourth, sixth facial and hypo-

glossal, must be considered as practically constituting the

anterior roots of the nerve.

The subject of ataxy is considered at great length. Trophic

lesions of the skin, herpetic, bullous, and ecchymotic, are illus-

trated by cases of interest. Lecture IX., " Ophthalmoplegia

externa with tabes dorsalis, gastric crises," appeared so recently

in the columns of this Journal, that we need do little more than

VOL. V. 2
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mention it, except to say that the view originally suggested

by Dr. BuzzanI, at the Pathological Society in February 1880,

as to the gastric crises being occasioned by sclerosis invading

the neighbourhood of the roots of the yagns, is ooontenaiioed

by the observations of Pierret, and more recently by thoee of

Emile Demange.

Dr. Buzzard has gone through some change of opinion in

reference to the supposed association of tabes dorsal is with

syphilis, the subject of Lecture X. In 1871, writing upon

the subject of syphilitic affections of the nervous system,*

he included progressive locomotor ataxy amongst the nervous

affections belonging to the tertiary stage of syphilis. But

the remarkable absence of success in treatment upon

this basis induced him, he tells, to exclude the disease

from consideration in his work on syphilitic nervous affec-

tions, published in 1873-74. Ho writes: "The connection

between nervous disorders and syphilis was then not generally

recognised, and I was anxious to avoid weakening the force of

that which was to be said on a very important subject by the

introduction of debatable material." Subsequent considera-

tion leads him to the conclusion that though there is a re>

markable frequency of association between syphilis and tabes

dorsalis, the time has not arrived as yet for us to draw safe

inferences as to the precise nature of the relation. He is not

disposed to draw a hard-and-fast line between cases so called

primary and secondary tabes dorsalis, and thinks that a case

of the disease which is typical in its features as it comes before

us may prove on investigation to have arrived at such a con-

dition through a stage of subacute meningo-myelitis with

paraplegia. He is not able to subscribe to the view promi-

nently supported by Vulpian and the French school, that in

sclerosis it is the nervous element proper contained in tlio

nerve-tubes which is first affectetl by an irritative lesion, the

connective tissue suffering secondarily. "One cannot con-

ceive," ho writes, " an atrophy of axis-cylinders without some

antecedent changes in the carriers of trophic material for the

axis-cylinders, •'.«. in the blood-vessels and the tissue in which

they lie." " On the other hand," he says, ** if a Tascalar

> •LMWc4,*lf«i«hlI. 1871.
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change be the initintory stage, it does not seem difficult to

understand that syphilis, which is prone to occasion menin-

gitis, may sometimes lead to sclerosis through inflammation

of the soft membranes of the spinal cord."

A considerable part of the book is devoted to the important

subject of the osseous and articular lesions in tabes dorsalis, of

which the author has had large personal experience. Ho
considers that the frequency of the association of gastric

crises with these affections justifies him in suggesting the

hypothesis that there is in the medulla oblongata, in the

neighbourhood of the nucleus of the Tagus, something of the

nature of a centre concerned in the nutrition of the bony

skeleton. The circumstance that we are able to exclude

various parts of the spinal cord as seats of the lesion, he

considers, lends support to the view. The fifteenth lecture

deals with "Certain little recognised phases of tabes."

Pointing out that the prominence given to the symptom ataxy

by both Romberg and Duchenne is not sustained by ex-

perience, and that ataxy may be absent just as optic atrophy,

diplopia, or anaesthesia, Dr. Buzzard thinks that in many cases

a symptom which, as a general rule, is slightly expressed, may
be so dominant as to overpower and dwarf all the others, so as

to lead to erroneous diagnosis. This subject is illustrated by

many interesting cases. He believes that stone (of a local, not

of constitutional origin) may be due to tabes, and may by the

severity of its symptoms conceal those which would indicate

the original source of the disease. He says that imperfect

expulsion of urine in tabes may be a very easily and strongly

pronounced symptom, and that in the mucus of the bladder,

accumulated by the cystitis which results from retained urine,

a stone may be formed.

Lecture XVI. deals with cases of prolonged somnolence in

cerebral syphilis, a condition which the author attributes to

narrowing of cerebral arteries by syphilitic endarteritis.

Neuritis, rheumatic and syphilitic, are the subjects of Lecture

XVII., which contains many points of importance in reference

to diagnosis and treatment. Lecture XVIII. is upon cases of

" rapid and almost universal paralysis," of which the author has

seen several examples. They belong, he thinks it probable, to

2 2
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the category of Landry's acute ascending paralysis, though

divergent in some details. Syphilis is thought by Dr. Buzzard

to be the cause of some of these. Incidentally the subject of

diphtheritic paralysis receives attention in this chapter. The
lecture on " Paralysis Agitans " (Lecture XIX.) was recently

published in ' Brain.'

Lecture XX. deals with spastic paraplegia, secondary to a

transversely localised myelitis, as distinguished from that form

described by Seguin, Erb, and Charcot, in which the disease is

supposed to be protopathic. Some interesting results of

treatment are stated in this lecture. Lecture XXI. is upon
" Cervical paraplegia," and is an extension of a paper which

our readers may remember to have perused in this Journal.

** Syphilitic paraplegia " is considered in Lecture XXII. Some
examples of Tetany form the subject of Lecture XXIII.

Lecture XXIV. is devoted to the " Phenomena of Transfer

produced in Epileptic patients by the application of encircling

blisters." It is fourteen years since Dr. Buzzard publishetl in

the 'Practitioner' a paper showing some very remarkable

results which he had found occurring after the application of

encircling blisters to the limb which was the seat of a marked

epileptic aura. The substance of this paper is here repro-

duced, and further cases are given.

The author, relying on the evidence that strong peripheral

irritation, artificially employed, brings about some kind of

change in a nervous centre, has been trying to turn this to

account in the treatment of aphasia. Lecture XXY. is

concerned with the important subject of diagnosis of lead

palsy, in which some interesting illustrations are introduced.

Here again there are important remarks on the subject of

Electro-diagnosis.

J. Huqhlihgs-Jaokson.
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CASE OF ALLOCHIRIA.

BY DAVID TERRIER, M.D., F.R.8.

Pkfriekm to King"* CdOege HotpUak and the National HotpUal for the

Paralyted and Epileptie.

In Part XIV. of this Journal (July, 1881), Obersteiner pub-
lished a short memoir on a form of perversion of sensibility to

which he gives the name Allochiria, characterised by the

erroneous reference of sensory impressions to the corresponding

part of the other side of the body.

The following case, which I have recently had under my
care, is rather a remarkable example of this condition, and
appears to me worthy of record, though up to the present it

does not throw much light on the pathology of the affection.

The case was so anomalous, that I for some time doubted the
veracity of the patient's statements, and endeavoured in every
way I could think to involve him in contradictions ; but the
phenomena were so uniform and precise, that I was obliged to

admit the facts, however unable to explain them.
The history is one of severe cranial injury, causing prolonged

unconsciousness, followed by motor disorder of a combined
ataxic and hemiplegic character, from which the patient had
only partially recovered at the time of his discharge, together
with the temporary remarkable perversion of sensory localisa-

tion. There was no anaesthesia, the slightest touch being
readily perceived, but unhesitatingly referred to the corre-

8j>onding point on the other side. This confirms Obersteiner's

view that allochiria must be regarded as a symptom not
necessarily associated with ana&sthesia.

But a still more remarkable fact than the mere transposition

of the sensation was the transposition of the reflex reactions, as

detailed below, in the notes of the case which was taken for

me by Mr. Rabbeth, HousePhysician ofKing's College Hospital.

The pathology of the case is one on which at best only
speculations might be offored, and these I forbear.
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James S., aged 29, camo to mj ont-Patient Clinic at

King's CollegeHospital, and was admitted under my care on
December 15, 1881.

History.—He had enjoyed good health, and had lived tern*

perately, and never had venereal affection of any kind. Last

beptember, while engaged in his work as carpenter, a scaffold-

pole fell on his head from some considerable height He was
Knocked down and rendered unconscious. He remained in a
state of insensibility from 6 o'clock in the evening till 10
next morning. He was confined to bed some days, and had
some difficulty during this time in micturition and defecation.

When he got up ho felt rather unsteady on his legs, but not to

the same extent as at present.

For the last month ho has been complaining of headache,

and difficulty in standing and walking.

State on Admission.—Patient is a healthy-looking, weU-
nourished man. He has a peculiar expression of face, me eyes

having a fixed stare and looking in tiie distance. The power
of convergence seems entirely lost. He cannot maintain his

equilibrium with his feet together, and when he walks he
staggers from side to side, hislegs tending to cross each other.

He says the floor seems to rise up towards him when ho walks.

He can move his legs freely when he is seated on a chair, but

the left is weaker than the right. There is no unsteadiness in

the movements of the arms and hands, but the left hand is

distinctly weaker than tho right. Measured by the dynamo-
meter, the grasp of tho right =110 lbs., of the left ss2o lbs.

onlv.

The facial movements are equal on both sides, but tho

toneiie tends slightly to tho ri^ht.

Sensation.—Tactile sensibility is throughout normal as

regards delicacy and quickness uf response, but there is a most
remarkable condition of allochiria, or localisation of impres-

sions on the wrung side, as well as a similar reversal of reflex

resi>onse to tactile stimuli, affecting the legs from the groins

downwards, and also tho tongue, inside of Uie mouth, and tho

nostrils.

Tho unhesitating precision with which the patient referred

the impression to the corresponding point on tho side not

touched, led me at first to suspect deception ; but the absolute

uniformity of tho phenomena under every precaution against

the {>aticnt knowing what was being done to test the ooncution,

together with the reversal also of the reflex reactions, compelled
mo to abandon this hypothesis.

A touch on the right biff toe was at once referred to the
same spot on tho left, ana vmm venA; a similar condition

existing on every iioint of both legs up to the groin. Above
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this, impressions wero exactly localised on tlieir proper side.

iSeu«iitiuu ujus tilso correctly referred on the conjunctiva), and
on both sides of the face and heiul generally.

But a feather or spill of paper thrust into the one nostril

immetliately causo<l retraction of the head and lachrymation,

while the patient vigorously rubbed the other nostril where he
felt the irritation. It need scarcely be remarked that the
patient was always securely blindfolded during these tests.

So on the tongue ; a touch or prick on the one side of the
tongue was at once immediately referred to the corresponding

point on the other. The same condition existed also as regards

gustatory sensibility, salt on the one side being distinctly ^ted
on the other, as indicated by the position the patientpointed to.

•So far as could be judged, the patient's sense of smell not l^eing

very acute, there was no reversal as regards smell proper, but
only as regards the common sensibility ofthe nostril.

On the mucous membrane of the mouth there was also a
reversal of tactile sensibility.

But, as has been stated, the reversal was not confined to

perception of impressions, but extended also to reflex reaction.

Tickling the sole of the one foot caused retraction of the other,

while the foot actually tickled remained perfectly still. So
also tickling of the inside of the one thigh caused flexion of

the other. Conjoint tickling of the sole of the one foot and
the inside of the other thigh caused crossed reflex reactions of

the foot and thigh.

Sight was normal. The pupils reacted normally to light.

The ophthalmoscopic appearances were normal. There was
scarcely any iwwer of convergence of the eyes to near objects,

but all the other ocular movements were carried out freely.

Retiring (tested by Dr. U. Pritchard) was defective in the
right ear.

For tiokiag of watch—Left car = 50 por cent, of uormaL
„ „ Bight ear = 16 „ „

For tuning-fork on noae—Left oar—5"

„ „ Right ear, not heard at all.

The jmtellar reactions were exaggerated, the left being
greater than the right.

The cremasteric reflexes were obtained on both sides equally,

but the stimulus causing retraction of the testicle also caused
movement of the opposite leg, sometimes of both. The
alxlominal and epigastric reflexes were also obtained on both
sides equally.

The organic functions were normal. The patient complained
greatly of headache, referred to the forehead and occiput.

Percussion of the occipital region, specially of the right,

always elicited or intensified the pain.
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Progress of the Case.—Tlio piiticnt continue*! to complain of

headache and pain along the spine, the headache beiu^ always
worse at night. On January 2 his gait was observed to bo
more impaired than before, and he could not stand without

8up{x>rt. There was especial diHiculty in planting the left

foot, which crossed the middle line when advanced, and the

leg was thrown into rapid tremor when the weight of the body
was rested on it.

At this time sensation was correctly referred in the thighs,

but just above the patella stimulation of the one leg was felt

in both legs simultaneously, and caused reflex movements of

i>oth. The condition of allocliiria existed below thcj patella,

and in the nostrils and tongue, as before.

On January 9 the allocuiria had disappeared in the legs

in all parts above the ankles. Here stimulation of the one
caused sensation in both at corresponding points.

On January IG the patient vomited or (x)Ughed np about
an ounce of blood, and tnis was repeated on several occasions

to a less extent for two or three days subsequently.

Walking was somewhat iipproved, the legs did not otosb so

much as formerly.

Sensation is now correctly referred in the foot touched, but is

felt also to some extent at the corresponding p<jint in the other

OS well. Plant^ir stimulation excites reflex action mostly in

the same leg, but sometimes in the other, and occasionally in

both.

Sensation is still crossed in the nostrils and tongne.

On Feb. 0, sensation was correctly referred everywhere,
both on skin and mucous membranes. The reflexes are con-
fined to the side stimulated. The rem.'tiim seems to be
considenibly slower than in normal conditions.

The jMitiont cannot stand or walk without support. When
he is on his feet, objects seem to be moving laterally, and he
is giddy, especially when he looks towards ^e right The left

arm and leg are still feebler than the right
louring the next month there was little or no alteration.

The {Niin in the head wns less, but oocnsionaliy so severe at

night OS to require the administnition of morphia sol>>

eutaneously.

On March 22 the patient was much better. The pain in

the head was much diminishe<l, and he could walk alone for a
little way. The legs an^ not crossed, but there is groat
lifwitation in planting the left leg, which trembles g^reatly when
exteutled, ap)iarontlY from clonus of the quadriceps.

With tlH» aid of a «ti«'k he ran, however, get about the ward.
From this time onward to June X\\, when he was (liscliHrgcd,

the |mti«Mit crridnMllv imprf>vod. Thr- loft jpjr, whir-h wn?
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<*si>ociiilly teobli', iinprovoU under the local applicjitiou of tbo
farad i<^ cnrront, but wjia still weak at tho date of discharge,

and the nuadrieejw tromor still existed more or loss.

Sensation and reflex action were everywhere normal.

Deafness, however, stUl continued in the right ear. The
face had lost its peculiar staring expression, and tho power of

convergence of the eyes had been regained.

1 saw the patient again on July 24. He was still feeble

in the left leg, and his gait was somewhat tottering. No new
symptoms had appearcu.



CASE OF HYSTERO-EPILEI^Y.

BY W. H. DOBIE, M.B.

LtUe Bmtdmi PkytieUm^ EdUtUmrgk Bofol Infirmary.

The following case was under the care of Professor Grainger

Stewart, to wnom I am indebted for permission to publish it :

—

T. M., aged 15, a general servant girl, was tulmitted to the

Koyal Infirmary, Edinburgh, on June 29th, 1881, safiering

from fits of a nysterical cnaracter. Her family history was
unim|)ortant, save that a cousin was said to have been subject

to epileptic fits in childhood.

The patient, an illegitimate child, was brought up amid poor

and not very favourable surroundings. When ten years old,

she nsed often to complain of pain and tenderness in the crown
of the head, the least touch causing her to cry out. This sub-

sided gradually under simple medical treatment Shortly

afterwards she became subject to fits, which, from the descrip-

tion given, were apparently epileptic of the petit mal
character, recurring at intervals of a week, afterwards lees

frequently, and liable to be brought on by any unusual excite-

ment. Siie had no such fit for eighteen months previous to

her admission.

In disposition she was cheerful and intelligent; it was
remarked, however, that at an early age she showed a pro-

pensity for telling lies, not as a rule for her own advantage or

any adequate reason—a propensity which has increased with
her years. Ijatterly also she nad become posseesed b^ certain

delusions which it was almost impossible to dispel, for instanoe,

that her grandmother was dead.

In April, ten weeks before admission, she became general
servant in a lodging-house amid unfavourable surroundings.

She waa much over-worked, and this, together with undue
sexual excitement during the same period, would seem to be
the immediate cause of her present illness.

On the morning of June zlUh the {>atient left her mistrees's
hiiuse un an errand, Ap|iarently in her usual health. She did
not return, and afterwards had no reoollection of how she
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spent the diiy ; but about eight o'clock in the evening she was
found.by a policeman at the comer of a street where she had
fallen. She appeared to have had a fit, but told her name, and
complained loudly of pain in the back. She was accordingly

conveyed to the Koyal Infirmary as a sup{X)sed surgical case.

After admission she went through a series of hysterical attacks,

such as she has since suffered from at varying intervals.

A typiciil seizure may be described as follows:

—

The patient wiis jxirhaps lying comforttibly in bed, talking
rationally with those about her, when suddenly she complained
of a violent pain in the back or side, and putting her hand to

the spot, was immediately thrown into a state of tonic sjjasm,

in which the features were fixed, the back arched, the head
thrown back, the limbs rigid, the fingers clenched over the
thumbs, the eyes staring, and the eye-balls turned up.

From this, which lasted a few seconds, she would pass into

a stage of violent contortion, throwing herself from side to

side, so that she was with difficulty held down ; at one moment
arching her back as in tetanus, at the next springing forwards,

as if to throw herself out of bed.

The limbs were usually flung about irregularly in all

directions ; but sometimes the arms were repeatedly circum-
ducted, or if possible thrown against some nard object, from
which bruises now and then resulted. This violent stage
genemlly lasted from half a minute to a minute, and was
succeeded by one of comparative quiet, but was liable to recur

at any time during the progress of the fit, being at once set up
if any of the sensitive spots, to be afterwards mentioned, were
pressed upon. The fit could be checked to some extent by
firm pressure over the region of the ovaries, or to a less degree
by pressure above the mamma?, but not completely arrested

by either.

During the next period sha would lie quiet for the most
part, no restraint being necessary. Her intellectual faculties

became active, although she was unconscious of what was going
on around her, or if imperfectly conscious, only associated it

with her delusions. Her pulse and respirations were slightly

quickened, and there was occasional jerking of the muscles of

tlie face. She was seized with vivid hallucinations, imagining
she saw persons and things not really present, and mistaking
the identity of those around her, if she could be induced to

notice them at all. Usually she made no response to questions,

but sometimes her hallucinations were influenced by what was
said to her.

To give an instance or two :—She, perhaps, fancies herself

back in her jilace as general servant ; she is looking after the
children of her late mistress, and calling them by their names;
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if now she bo suddenly and londly told it is timo to get np she
will start up in bed with a confused look, as if afraid she has

overslept herself.

Now, porlmps, she sees " Maggie," an old friend, is trans-

ported with delight, calls her by name, beckons or whistles to

her. The next minute she is crouching beneath the bedclothes,

with an expression and attitude of terror at a supposed new
presence ; and then, as she throws her head back, oer features

oecomo frightfully distorted, the left side of the face and
mouth drawn down, the eye-biills rolled upwards and to one
side, the brows knit, while the breathing becomes stertoroos,

and there is usually more or less recurrence of the stage of
contortion.

During the latter part of the emotional stage there were
often prolonged fits of yawning, symptoms of choking, stoppage

of respiration for long periods, alternating with rapia and
forced breathing, or protrusion of the tongue, which, however,

was not bitten.

8hc usually regained consciousness rather suddenly, recog-

nising those around her, complaining of dizziness, sometimes
of h^ache, and either dropping off to sleep, or gradually

engaging in conversation. IShe would become at once per-

fectly rational,and had then no recollection of her hallucinations,

or knowledge that anything out of the way hatl occurred.

Shortly after each seizure she would drink a large quantity of

water.

This being the course of the fit itself, the next point of
interest is the condition of the nervous system, especially as
regards sensory functions.

Ist In the interval between the fits.

2nd. During the fit itself.

1. In the interval between the seizures the patient often

complained of pain in the back and right side, of coldness of

the feet, dizziness, and headache.

Her sensibility to touch and pain was acute in all parts of

the body, her perception of hot and cold substances good, and
her localisation accurate. There were, however, certain areas,

varying at different i)eriod8, which were over-sensitive. At the
timo of her admission to hospital this hyporsBsthesia was best
nmrkoil over the spinous processes of the lumbar Tertebns and
l>art of the sacrum, together with an indefinite area to the right

of this, notublv over bony prominences, the iliao crest and the
lowest ribs. In this area hot substances were recognised only
OS jminful, while the slightest pressure, heat, or eleotricu

stimulation, causc<l her to cry out, and sometimes threw her
into a fit. In tidditioii to this, slight ovarian pressure caused
IHiin, and might pr(xlno«> a fit.
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2. Whon those points were examined into during the

proirrfss of a fit, however, the condition was found to be very
Witrn.iit.

I'uiuplete ana?sthe8ia was found to exist on both sides of the
bfxly ; needles might bo thrust into the skin without her
exhibiting the least expression of sensibility ; pricking the
forehead, however, caused blinking of the eyelids. The pre-

viously hypera-vsthetic areas were now for tne most part an-

SBsthetic; but firm pressure there would often reprouuce the

violent stage. The part of the body in which sensation was
first regained appeared to be the soles of the feet, the repeated

pricking of which sometimes served to dispel the fit ; but her

first idea of the sensation thus produced was pain referred to

the back, or at least to some part of the boay not actually

pricked. Her power of localisiition then was defective during
the period of returning consciousness. This was first observed
two days after her admission, when a painful abscess in the
pulp of the thumb was incised during the quiet stage of the
fit, the pain of which caused wincing, but was referred to her
back, causing her to sit up and look for a stone in the bed.

(She had afterwards no recollection of the abscess being
opened.)

The same fact was brought out in a curious manner by

f)ricking repeatedly some portion of the upper extremity in the

ast stage of the fit. As consciousness was returning, she
complained of the prick of a pin, but indicated the correspond-

ing point on the opposite limb; as consciousness further

returns she suddenly indicates the point correctly. [Since

these observations were made, it has been pointed out to me by
Dr. Hyslop, Koyal Edinburgh Asylum, under whose care this

patient afterwards came, and who observed the fact inde-

pendently, that this is an example of the condition described in
• BuAiN,' July, 1881, as "Allochiria," by Professor Obersteiner,

of Vienna,]

With regard to our patient's special senses, nothing was
found abnormal in the intervals between the fits, except a
considerable decree of myopia. There was no colour-blindness.

Ophthalmoscopic examination showed staphyloma posticum,
antl some atrophy of the choroid. During a fit she had
huUucinutions of sight as above mentioned, and her sense of

hearing was abnormally acute ; at one time, about a week after

her admission, she started at the slightest noise, as a footfall in

the passage, even when she was quite lucid, and during a fit

she would mistake the creaking of the door for a noise under
her bed.

The condition of the motor functions during a fit has been
described ; at the time of her admission she could supjwrt
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henelf fairly well on tho loft leg, bnt not on the right. On
attempting to walk she sank down on her kncee, and was often

thrown into a fit. This continued for about three weeks, when
she gradually regained tho power of locomotion, and afterwards

showed no sign uf muscular eufeeblement.

Tendon renex was well marked, bnt not excessive, and the
organic reflex functions, with the exception of occasional

retention of urine, were normal.

The patient's growth and sexual deyelopment were apparently
unaffected by her complaint. She continued strong and stout,

slept well, and ate heartily as a rule.

Menstruation began six months before admission, and was
irregular, the perioos frequent, and the flow scanty.

The circulatory and respiratory systems were normal.

The urine was pale straw colour, acid in reaction, of specific

gravity 1014. The quantity per diem 50 to 60 ounces.

The prodromata of an attack consisted in disinclination to
work, drowsiness, dizziness, headache, and ofton pain in the
back. The fits, when she was in hospital, usually occurred at

night and in the early morning, and she often haa one immedi-
ately after a period of sleep. When this was the case, she would
groan< grind her teeth, and become restless, then waking up,

she would stare vacantly around her, and immediately pass

into the stage of tonic contraction. Occasionally during the
daytime she could tell that an attack was coming on, and tried

to prevent it by an effort of tho will, but without success. As
a rule she had no time for this ; but she never fell as in a trae

epileptic fit

The attacks were more numerous during her menstmal
periods, at which time she became especially drowsy and listless.

The duration of an individual fit varied from ten minutes
to two hours, and the number per diem from one to six. Tho
series usually continued three or four days, and she was seldom
free from them for an entire week.

The patient's peculiar temperament was further shown by a
craving for men's society, by lying propensities before referred

to, ana by other attempts at deception, of which the secret

mixing of milk with her urine may be mentiimed as an
example ; also by the occurrence <»f periods of melancholy and
religious fervour, and by sudden transition from mental depres-

sion to exaltation.

Effect of drug*,— 1. Chloroform.—On July 9th the patient
was |)ut fully under its influence daring an attack. After its

administration was stopped she atteonpted to T<»nit, bnt
appeared to be still in the fit She presently became cons<M()us.

una complained of violent hc^rlache.

A smaller <]uantity of the drug, sufficient iw tjuiti in.
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spasms, threw her into a state of mental exaltation, which
would continue for an hour or two until she fell asleep.

2. Nitrite of amyL—On one occasion this drug was inhaled

daring a fit ; it cause<l blushing, choking, and api)arcntly some
interference with respiration, but did not arrest tne fit.

The application of the faradic current gave uncertain

results.

Treatment—Besides freedom from excitement and whole-

some discipline, which were secured as far as possible, the

following treatment was adopted :—Bromide oi potassium

gr. XX., with tincture of digitalis nx vijss three times a day,

together with counter-irritation by repeated fly-blisters, applied

over the back and ovarian regions, and cold shower Ixaths.

Valerianate of zinc was also tried, but no marked benefit

seemed to result from medicinal treatment of any kind.

Progress.—Improvement to some extent took place after she

had been a montn in hospital ; but at the end of three months
there was very little change in her condition. When she was
sent intA) the country she again improved for a time, but soon

afterwards the fits became as frequent as ever.

Remarks.—Any comment on the above case seems unneces-

sary. I have ventured to record it as an interesting example,

occurring in this country, of a disease fully described by
Charcot, Ilicher, and others.



CASE OF SPASMODIC KIIVTJIMICAL CONTUAC-
TIONS OF DIAPHILVGM, RECTI AND OTlIEli
MUSCLES.~KECOVEIlY.

BY R. BUINGLETON SMITH, MJ)., M.B.C.P.,

Phyncian to the Bri$tol Jtoual Infirmary and Ltetmer on Ffcytfafeffw in tkt

Bristol Medical IkkooL

In 'Urain/ January, 1882, was pnblishcfl by Dr. E. Bachanan
Baxter a case of paroxysmal clonic spasm of the left rectus

ab<Iominis, the reading of which recalls to my mind the case

of which I now publish the details. My case differs notably
from Dr. Baxter s in the absence of all evidences of Io(»disea

nerve lesion ; it differs also in the permanent recovery of the
patient. It is doubtful whether any one drug may be credited

with the ultimate result: the improvement commencetl whilst

the valerianate of zinc was being administered, but was much
more marked after the iodide of potassium had been given.

I^ura F., ajt. 20, single, servant, of good general health, but
with a tendency to faint, and occasional globus, was adniitttxl

to the Bristol Royal Infirmary on September 10th, 1878, for

iMKiuliar clioreic jaetiUitiuns, which came on in the night of

the 9th, kept her awake all the night, and persisted in the
morning.
A similar attot^k, six months previously, subsided after two

nights and one day.

Patient was well nourished, but anaemic, sedate>Iooking and
not easily excited. Temperature 97|. Pulse 80, of good
quality. Heart sounds h^thy. Tongue protruded well and
remained steady. Bowels and catamenia regular. The body
was being constantly jerked by spasmodic contractions of the
recti abdominis and diaphra^, tlie contractions Iteing regular

and almost synchronous with the pulse at about 70 per
minut«*.

The sides of the thorax were tucked in deeply with each
contraction, and the recti stood out prominently, showing
their tendinous bands; the head movcni forwards in a kind
of nodding movement, and each contoaction was aooompanied
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by a littlo j^intin<]j s<mn<l procecdinpj from the larynx. The
raovoinont.s ceiwetl entirely during sloop, but roconimenced
immo<liiit<dy oil wakinff. They could also be arrested by
mukinpf the patient draw a succession of deep inspirations,

but mental pre-oceupation pnxluced no effect. The move-
ment was equal on both sides, and there was no evidence of

any lociilised nerve-lesion. Hypodermic injection of curara,

gr. j\y, produced no manifest effect, and on September 17th
{mtient was ordered one-ounce doses of succus conii, to be
ttikcn every four hours. On the following day the dose was
increased to two ounces, and this dose was continued till I he
2l8t, when no improvement had manifested itself, and there

were no physiologiod symptoms of conium.
A fresh specimen of conium juice was then obtained, and one

ounce was given in the morning ; this gave rise to great mus-
cular lassitude and a feeling of exhaustion which continued
nearly the whole day, but the spasmodic movements continued
as before, not in the least degree mo<lifie<l by the conium,
although the patient wixs so prostrate as to be unable to get
up, and scarcely able to raise her arms from the bed.

Bn)mide of pot^issium was then given, and with an equally
unsatisfactory result.

On September 28th the contractions were more vigorous
than before, and hatl extended to the sterno-mastoid muscles

;

the rate also had incroiised to 140 per minute. Deep inspira-

tion caused temporary cessiUion, and the movement varied in

frequency and intensity from time to time. It was remarked
by the nurse that it was always worse whenever the patient was
watched, but that it ceased entirely only during sleep. Chloral
hydrate was then given, ten grains every four hours, and the
constant current was passed through the recti muscles night
and morning.

October 'Srd.—Spasm of stemo-mastoids had ceased : there
was marked hypnotic effect from the chloml, and the tongue
was dry, but the spasm recurred whenever the patient was
roused from her stupor, and continued actively even after the
patient seemed prostrated. The chloral was discontinued and
liq. arsenioalis was given, five minims ter in die.

October 8ih.—The spasms, continuous up to this time for

twenty-eight davs, ceased suddenly after t^ without manifest
cause, but four days later recommenced in the recti, and after-

wards became more general, the recti, stemo-mastoids, sciilcni,

I)ectoral muscles, and the diaphr^m were all affecte<l, as
also the biceps and triceps brachii. Bromide of zinc was
tiien given, one grain, ter in die ; afterwards bromide of
|x>t;ussium, increased up to sixty grains four times daily. On
X(ivenil)er 1 Ith patient wits unable to stand, and wiw very

vol.. V. 2 D
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drowsy though easily roused ; when awake the moremente
continued with unabated vigour. The spasm of diaphragm
was more marked than that of the recti, the " grunt " was
very decided, and there was occasional hiccough. Was then

ordered liq. atropia3, m. ij. hypodermiculiy night and
morning.

November 19th.—Spasms, and the patient, were getting worse,

the latter weak and emaciating. Pulse 84, small. Chap-
man's ice-bag was then applieil to the spine, and chloral

was re-ordered in combination with cinchona.

December bth.—The ice-bags had not modified the spaams ;

the general health had not improved. Patient was drowsy

from chloral, and had no appetite. Valerianate of zinc,

gr. ii., was given thrice daily, and chloral hydrate, gr. xxx.,

at night
December \bih.—There was distinct improvement. Patient

could sleep without chloral ; appetite and nutrition had im-

proved. The spasms were not so severe or so frequent

;

there was less jerking of the head, and speech was better.

January (jth, 1879.—Improvement had continued. The
jerking had now ceased, and patient had improved in nutri-

tion and colour.

January 22nd.—Since the 17th of December patient had
taken iodide of potassium, three grains three times daily,

together with sp. ammon. aromat. and infusion of calumba.

The improvement had commenced before the iodide was given,

and the dose of the salt was not increased beyond three grains

;

nevertheless the patient continued steadily to improve, and on
January 22nd she was practically well, and was sent home.
She continued to attend as an out-patient for several weeks,

and manifested no return of the old symptoms.
July Slst, 1879.—Patient again api>eared in oonaequenoe

of syinj|)toins of dyspepsia. She statetl that she still felt a
little jerking at epigastrium every night after going to

bed.

May, 1882.—The patient has been seen recently: her
gencnil hrulth continues g^ood, there has been no return of the
old 8yin[)t«>ni8, nor have any new nerve symptoms manifested
themselves.



CASE OF GLOSSO-LABIAL PARALYSIS, WITH PRO-
GRESSIVE MUSCULAR ATROPHY AND LATERAL
SCLEROSia

BY CHARLES E. BEEVOR, M.D. (lOND.), M.K.C.P.,

LcUe Bmdent MedUaU Qfieer to the Xaliomd EotpOal for th« Paralyted amd
EpHepiic, Londtm.

The following case was admitted into the National Hospital

for the Paralysed and Epileptic, Queen Square, on Septem-
ber 18, 1879, under the care of Dr. Ramskill, to whom I am
indebted for permission to publish the case.

The early jmrt of the notes were taken by my friend and
predecessor, Mr. A. E. Broster.

R. R., a waiter, aged 36, married, had no children, wife had
one miscarriage. Patient had lived well and drunk freely,

and had smoked much. Had scarlet fever when aged 10, but
no rheumatic fever, and no syphilis.

Hereditary History.—A first cousin was insane; father's

sister paralysed, and also her daughter; his father and two
ptiternal uncles died of phthisis.

Present illness began in March 1879. Six months before

admission he had had much worry, and three months previous
to onset of illness he had walked through some water in

the winter time, after which he never seeme<l free from
rheumatism. He first noticed in March 1879 that his hands
bo^an to feel weak, a month later his sjieoch began to be affected,

and alx)ut the same time he ha<l some difficulty in swallowing.

Present state in September 1879, as taken by 3lr. Broster,

was as follows :—He is very low-spirited, and complains of pain
in the back of his head ; he has the characteristic sad inanimate
expression. Face.—In closing his eyes, the left side of face

moves more than the right ; has some difficulty on both sides

in showing the upper teeth ; there is much tremor about his

chin and upper lip. Masseters act well. Complains of food

collecting oetween his teeth and gums. Movements of eyes
and eyelids normal, pupils equal.

Tongue protruded about 2 inch beyond margin of teeth, and
2 I) 2
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deyiates to tho left, very tremulous, and much wasting on both
sides.

Speech is an indistinct monotone, no inflexion, nnd not

aflectofl by closing anterior nares.

SwdUomng is difficult, fluids sometimes regni^itate through
nares. 8ofl palate seems wasted, uvula points to left.

Neck.—Head tends to fall forwards, and ho moves it back
stiffly ; he can, however, turn it horizontally very welL

Trapezii weak, and left worse than right.

Supra- and infra-spinati wasted, aerraii and muscles of

back not affected.

Upper limbs both very much wasted, and tho mnscles are

very flaccid. Tho interossei and balls of thumbs are almost
gone, and on the right more than the left ; raarketl wasting of

extensors of wrists, right also more than left ; the right deltoid

is, however, less wasted than the left, and both pectoral-maj.

are somewhat affected. He can extend the left Angers, but

not the right ; can flex and extend both elbows, but cannot

raise tho arm higher than on a level with the shoulder.

Has constant fibrillar tremor of the muscles of the arms and
of the stemo-mastoids, and also especially in the pectoral-maj.

and the deltoids.

Lower limbs feel feeble to him, and he thinks he walks

stiffly, and his legs give way under him ; the knees shake much
and seem to *' shoot him up;" cannot nin, but can walk uphill

better than down. He has some twitching in the muscles of

his legs.

Sensibility and organs of special sense nonnal, and heart not

affected.

He was discharged on January 15, 1880, bnt was re-

admitted on October 14, 1880, when I found that he was
generally weaker; his tongue was more wasted, and the
mucous membrane thrown into folds ; could protrude it only

just beyond the teeth ; the soft palate contractetl iaxAy well in

phonation. The upper limbs were more wasted, especially tho

small muscles of the thuml)8 and interosseous spaces, which
were very hollow. He could not move the thumbs by their

small intrinsic muscles, nor separate the fingers.

Jioth hands were flexed at the proximal phtUangeal ioints.

Forearms are also very thin, but he can just flex and extend
the wrist-joints. Grasp of either hand by tho dynamometerbO.
CSan pronate fairly well, but not supinato forearms. Can
extend the elbows, out not flex thorn so well ; both upper arms
wasted. Cannot quite flex tho elbows, owing to the torearms

being fixed in the pronation ]x)8ition. Deltoids are so wasted
that ne cannot abduct either arm from the trunk; he can,

however, put the hand on to the opposite shoulder by action of
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the pectoral maj. Can shrug his shoulders well. Supra- aud
infra-spinous fossae are very marked and hollow, lie can

put his hands behind his back by the latissimus dorsi, and
draw his scapula) forwards by the serrati.

The fibrillar tremor is so marked that the fingers are

continually being involuntarily moved. The muscles most
affected are those which are not absolutely but only some-

what paralysed, the movement being most visible in the

muscles of the arm, forearm, the pectorales majores, the sterno-

mastoids and trapezii ; while the muscles of the ptUm of the

hand and the deltoid are not affected, or perhaps the latter are

to a very slight degree ; the quivering is more marked when
the muscles are slack, and after they have been used.

He cannot lift the head forwards when lying on his back.

Lotoer limbs are somewhat wasted, the calves measuring IIJ^

inches in diameter. He has all the movements of the joints of

the legs, but with diminished power. In walking he scuffs

very much, dragging his feet along the ground. All the
muscles of lower limbs, except the gluteus maximus, have
fibrillar tremors, but less than in the arms. The muscles of

the back are also affected in the same way.

The joints of lower limbs are rather rigid.

All the muscles, and especially those of upper limbs, are

very sensitive to direct percussion, but the contraction is

fibrillar, and not of the whole muscle as in health.

Knee-phenomenon (patellar tendon reflex) is very excessive

;

right and left ankle-cionus present on both sides.

Plantar reflex readily obtained on either side ; also the
abdominal and epigiistrie reflexes.

Electrical reaction to faradisation ; the intrinsic muscles
of the left thumb do not react to the strongest current of a
Stohrer's battery ; the left extensor digitorum and right and
left interossei require a strong current ; the muscles of the right

thumb, the right biceps and extensor digitorum, react to one
degree of the scale weaker ; both flexor digitorum muscles and
right deltoid respond a little better ; while the triceps of both
sides and the left deltoid and biceps are somewhat below
normal. The pectoralis major and the trapezius on both
sides, however, react readily to a normal stimulus.

Patient was discharged from the hospital in about the same
condition, on January 1, 1881.

In July 1881 he was again readmitted, and said he had
not been able to walk for three months—since April.

Swallowing is now more difficult, and speecn worse ; soft

])alate moves only very slightly in phonation, and he says
" ngroni " for " grub

;

" but pronounces better when anterior

uarts aro dosed. Cannot blow with his mouth unless the
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nostrils aro closed. Soft palate moves better to reflex tickling

with a pen.

Left forearm weaker than right. lie cannot extend the
fingers or wrists, though he can flex them a little ; can just
flex distal phalanx of thumbs, but cannot extend them. Can
just flex the left but not the right elbow. Can just put either

hand to opposite shoulder, but the left with more difliculty

than the right.

Can use trapezii and serrati much less; otherwise the
movements are as before, only weaker. Movements of thorax
very slight, breathing being cniefly diaphragmatic. He cannot
bring tlio head forwards when it is thrown back, without
iMindingthc whole body forwards. Quivering of muscles more
marked.

Legs much more wasted ; calves measure only lOJ inches.

He cannut walk, and can only just stand by holding on to a
rail ; while lying down can lift the heels ofl" the bed, but
moves the knees and ankles vecy slowly and with very little

jKjwer.

Bigidity, which is absent in the arms, is very marked in the
joints of the legs.

Knee-phenonienon is very excessive, and ankle-clonus very well

marked.
The plantar, abdominal, and epigastric reflexes aro all well

marked, the first two being excessive, the epigastric less

pronounced.
The cremasteric reflex is also slightly obtained.

Oct. loth.—Patient to-day, while eating, suddenly choke<l

from impaction of food in his larynx, and before medical
assistance could be given, he was dead.

For the following examination I am indebted to my friend

Mr. ilorsley, Surgicid Kcgistrar at University College llospiUil.

EXAMINATION OF THE SPINAL COBD.

BT VICTOR B. UOBSUnr, M.II., KB. LONDON.

The oord was not in a good state of preservation, proving to

brittle that it was unfortunately impossible to examine the

dorsal region ; this apparently was not dne to any pathological

softening.

Spiiuu Cord,—Memhrane$ apparently normal, bnt the pia

mater unuKually adherent : microscopic examination showed,
however, that the pia mater was considerably scleroeed, pre-

senting on s(>ction an almost homogeneous appearanoe, fmm
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the dense fibrous tissue of which it was composed, and contain-

ingrery few nuclei corpuscles.

FetsMS.—Tho middle coat of the smaller arterioles presented
the same change, only much less marked, and the tunica
adventitia had an unusually close texture ; the internal coat
was quite normal in every way. In one section a concentric
calcareoiis mass of " brain sand " was found.

Nerv&^roots.—Not diminished in size, nor altered in apjxiar-

ance (latter after hardening).
On microscopical examination, some sections of the nerve-

roots showed slight destructive changes in the myelin sheaths

;

but these changes were post-mortem, rather than ante-mortem
and ptithological. The axis-cylinders showed no alteration at

all. The perineurium partook of the geneml thickening of
the fibrous tissues.

Spinal Cord. Neuroglia,—The trabeculaD passing in from
the pia mater were everywhere strongly marked, and the
neuroglia throughout the cord was increased, and stained
readily with anilin black ; but in the whole motor region of the
right side and left descending lateral tract in the cervical en-
largement, and in both descending lateral tracts in the lumbar
enlargement, the increase of the neuroglia amounted to well-

marked sclerosis, and in some places consisted of dense fibrous

tissue. This increase in the connective tissue was simply an
excessive fibrosis of the neuroglia, which (much thickened)
showed a differentiation into fibres in those places where the
lesions were most marked. The capillaries were surrounded by
a dense ring of the same tissue, its thickness generally being
equal to the diameter of the vessel, and here and there the
lumen of the perivascular lymphatics was occupied by a
delicate nucleated connective tissue. There was no trace of
any inflammatory process, in fact the cord presented a
markedly anaemic appearance. The neuroglia in the cornua of
^rey matter was also condensed, and filling up the gap in the
tissue formed as the cells degenerated (vide infra). The walls

of the vessels in the grey matter were especially thickened,
and connective tissue was noticed in the perivascular lymph-
atics, just as described above. In addition to these changes
there was found a bright substance which stained moderately
with anilin blue-black, and was of homogeneous appearance,
with here and there a nucleus of a leucocyte. This substance
was formotl in the posterior commissure between the fibres, and
fanning a long mass stretching the length of it; it was also

formed in the perivascular lymph-spaces and scattered in the
grey substance, but most usually in the lymph-spaces. Besides
those situations, it was present in the cervical region at the
bottom of the anterior fissure, and resting on the pia mater. It
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probably was of albuminous nature, it differed from myelin
in amount of refnictivo power, and is perhaps identical with

that substance lately noted in a case of tetanus (Doran).

Nerve Structures.—1. Corpuscles.—The large motor cells in

the anterior comua had undergone extensive degeniTatJDn and
destruction. The degeneration was not so marked, however, as

simple atrophy of the whole corpuscle, which was very obvious ;

the cells remaining having but few processes, and the proto-

plasm of the whole corpuscle not staining readily with anilin.

The degeneration was pigmentary, and in the right anterior

comu of the upper third of lumbar enlargement two cor-

puscles were completely degenerated, api>earing as massee of

orange-yellow granular pigment. No vacuolation was observed

in any of the remaining corpuscles. The whole process resulted

in the total destruction of tne majority of the nerve corpasdee

;

thus in the cervical region there were left scarcely any (opiK>-

site the level of the Cth cervical nerves), and the surviving

cells were only scattered remnants of corpuscles. In the

lumbar region, however, there were more to be seen, and in the

upiM3r third of the lumbar enlargement there were three or

four partly degenerated corpuscles in the left anterior comu,
the cells belonging to the large infero-extemal group. On the

opposite side there were three cells with two or three different

processes, and belonging to the upjM^r half of the similar

group. This condition varied, so that at a point a few

millimetres lower there was only to be seen one corpuscle

of the left anterior comu, and then at another point the

large group of cells was fairly well represented, especially on
the left side.

2. Fibres.—The fibres throughout the " healthy ** parts of the

cord appeared to be fairly normal, and therc was no swelling

or atp)puy of the axis-cylinders, which, however, did not stain

readily with anilin. In the sclerosed portions the tibres simply

had uiulorgono atrophy, and there was no increase in the axis-

cylinder here at all ; the fibres evidently had wasted and dis-

appeared. There were of course all degrees of the procees to

be seen.

Central Canal in the cervical region was almost obliterated,

and the epithelium multiplied. In the lumbar region it was
fiatt(?ned from before back, and filled with epithelium d^ene-
rate<l to a considerable extent

Nothing abnormal was found in the medulla oblongata.

The rest of the brain was not examined.

Bemarhs.—The aboire case was under observation from n f'

months after its commencement until the death of the p;i

a {leriod extending over two yoara and seven months, a

IWV
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was therefore poesible to make clinical records throughout its

course.

The disease began with *' rheumatic pains " following

ex|K)sure to wet and cold, and the first marked symptom
consisted in weakness of the hands.

A month after the hands were first afiected, he began to

suffer from well-marked symptoms of disease in the medulla
oblongata, such as : difliculty m speaking and swallowing ; and
when ne first came under observation—six months after the

first symptoms showed themselves—the bulbar symptoms were

very eharaeteristie, as : pain in the back of the head ; difficulty

in showing the upi)er teeth ; a sad expression, from depression

of the angles of the mouth (it may here be noted tnat the

temi>erament of patients sufierin^ from this disease is usually

remarkably cheerful and sangume) ; tremor of chin ; food

collecting between the cheeks and gums ; tongue tremulous

and wasted ; speech, a drawling monotone, and uvula wasted
and deviating to the left.

The muscles of the neck were wasted and weak, and there

was atrophy with paralysis of certain groups of muscles in the

upper limbs ; but this was unattended by any rigidity.

The lower limbs were stiff about their joints and feeble, so

that he walked with difficulty.

There was also marked fibrillar tremor in the afiected

muscles, which was powerful enough to cause involuntary

extension of the finger ; this tremor was subsequently noticed

as being most marked in those muscles which were considerably

afiected, but to be absent in those which were so much destroyed

as to be powerless. The tremor was also produced by direct

j)ercussion, and took the place of the contraction of the muscle
as a whole, as occurs in health to direct percussion.

The subsequent course of the disease was progressively

worse.

The soft palate failed to act in deglutition, but still reacted

reflexly to tickling with a quill-pen, and the patient was thereby

unable to inflate his cheeks or pronounce explosive consonants,

unless the anterior nares were nrst closed.

The muscles of the neck also lost power, so that he could

not bring the head forwards by the sterno-mastoids. The
groups of muscles in the upper limbs became more affected

and the legs more rigid, so that two years after the onset of

the illness he was unable to walk, and the knee-phenomenon
(patellar tendon reflex) became very excessive, ankle-clonus

also being very reaflily obtained in both legs.

At the end of his illness rosj)irati(m became chiefly dia-

])hragmatic. The sphincters were unalVected throughout.

This case would seem k> bo one of progressive muscular
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atrophy, followed by lateral sclerosis—amyotropkie spinale

deuteropathique of Professor Charcot—and not one of amyo-
trophic lateral sclerosis, in which the first symotoms are aao
to primary lateral sclerosis, and consist of weakness, usually

of tlio arms, with spasmodic permanent contraction and rij;i«lity

of their joints ; atrophy en masse, and not muscle by muscle

—

the patient being, however, able to raise the arm, but with
difficulty, due to the rigid condition.

In this case, on the other hand, the atrophy was primary
and attacked individual muscles; loss of power followed the
atrophy, and there was no rigidity in the arms. The rigidity

of tne legs, however, occurred after the wasting of the arms,
and was the first symptom noticed in the lower limbct. In
cases of progressive muscular atrophy the cells of the anterior

comua are affected most in the cervical and least in the lumbar
enlargements, and this was found in the microscopical exami-
nation of the present case. Sclerosis of the lateral columns was,

however, very well marked in the lumbar regions; so that

though the joints of the legs were noticed to be somewhat stiff

six months after the onset of the illness, inability to walk,

coupled with increased knee-phenomenon, and well-marked
anlde-clonus, did not supervene till two years after the onset.

The legs, though small, did not present excessive atrophy of
individual muscles, the appearance being probably aue to

lateral sclerosis more than to atrophy of the anterior comua

;

and when unable to walk, he would still move all the joints) of

the le^, though with great difficulty, owing to descentling

sclerosis, which was |>erbaps antecedent to the wasting of the
cells of the anterior comua of the lumbar enlargement (?).

The absence of rigidity in the amis, notwithstanding the
well-marked sclerosis in the lateral columns, was perhaps dae
to the extreme destmction of the motor cells in the cervical

region.

The group of muscles most affected in the upper limbs
comprised the intrinsic muscles of the hands, the extensors,

and, to a rather less degree, the flexors of the fingers and
wrists, the supinator longos, the flexors of the elbows, the
deltoids and the supra- and infira-spinati ; while the pectoralis

major, latissimus dorsi, triceps, teres major, and subsoapalaris

were less affected.

According to the experimental researches of Professors

Ferrier and leo,' the segment of the spinal cord at the leyei of

the 4th and 5th cervicainervt^ supplies the muscles oontained
in the first-named group, with the exception of the flexors of

tlio fingers and the iutrinsie muscles of the hand, which are

supplied by the 8th eervicid and first dorsal segment rospect-

» Pnv. IJoy. Si<„ No. 212, 188L
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ively ; while the second group is supplied by the 6th, except
teres major and subscapularis, which are supplied by the 7th
cervical. The flexors of the fingers are also supplied by the
()th and 8th, and the triceps by the 8th cervical nerves, and the
flexors have not suficred to the same extent as the extensors.

The pronators supplied by the 8th cervical were also much less

affected than the supinators. The above grouping is also

borne out by the faradic reaction, where the flexor digitonim
reacts better than the extensor; and, on the right side, the
triceps better than the biceps and deltoid ; while the muscles
of the hand and the interossei react very feebly or not at all

;

the pectoralis major and trapezius acting about normally.
Clinically, the above grouping is illustrated by the fact, that

in January 1880, the patient could pronate, but not supinate
the forearms ; could extend, but not flex elbows ; and though he
could not alxluet either arm from the trunk, he could put the

hands to the opposite shoulders, and place the arms behind
the back.

From the above grouping of the affected muscles, one
might expect to find that the motor cells at the level of the
6th and 7th and perhaps the 8th cervical nerves would be
less affected than tiie other parts of the cervical enlargement

;

but post-mortem examination, made three months after the
])atient was last examined, failed to reveal any difference.

The relative affection of the various muscles is in favour
of the disease being progressive muscular atrophy and not a
primary sclerosis of the- lateral columns. With regard to the
former disease there are two theories; the one, maintained
by Friedereich and Lichtheim, that muscular atrophy is pri-

marily a myositis ; and the other, that it has a primary
spinal origin. According to Dr. Ferrier,^ the atrophy of the
groups of muscles in accordance with the functional relations

of the segments of the cord, as is also probable in this case,

is strongly in favour of the spinal origin of primary muscular
atro})hy, and this is also borne out here by the bulbar paralysis

and the attendant lateral sclerosis.

This case agrees with Dr. Ferrier's observations,' in that the
disease commences from one end—in this case the lower—of

the cervical enlargement, afterwards involving the upper end,
while the middle part, represented by the 6th and 7th cervical,

is much less afl'ected. Tlio * main a griffe,' which is pro<luctHl

by invasion of the 1st dorsal and 8th cervical roots, did not
occur, owing to the extensors of the wrists being involved in

the lesion of the 4th and 5th cervical.

' • Bbaih,' Part XV. - Ibid.



CASE OF MULTIPLE CEREBRAL TUMOUR.

BeporUd If

DAVm A. KINO,

LaU n<ma^Phif$ieiath 8L Bwrtkalomew$ HotpUaL

R. D., set 16, was admitted under Dr. Andrew's care, Noveiii-

ber 24, 1881, and died February 3, 1882.

Previous history.—Had been on a training-ship for three and
a half years, till six weeks before admission, when he took to

brick-making. Had always enjoyed excellent health, thouijh

just before nis discharge from the ship the surgeon luul

treated him for " sore-throat," which lastetl a week.

While brick-making he had a fall u{)on his head which,

however, appeared to have done him no harm.
He had never had any fits.

Family history.—Father die<l young of ** consumption."
Mother *' consumptive." One sister out of four died of fits

;

the rest were in good health.

Present illness began about Oct. 20, with sliglit diplopia,

frontal headache, and staggering gait. On rfov. 20 ho
vomited four times, but this had not continued. His appetite

was good, and he was able to swallow well. His bowels were
regular. Beyond complaining of headache ainl double vision,

ho had seemed well in himself, and had never kept his bed.

Oh admission.—He was a well-nourished l>oy, with a heavy
expression and flushed face. Internal monocular squint of

r^t eye. Secondary squint greater than the primary,

[raralysis of right external rectus.] Puiiils dilated, the left

one rather more so than the right Both fairly sensitive

to light

The ophthftlmow'ope revealed nothing abnormal in eith(>r

disc or fundus. Vision very much im(mirtHl ; could count
fingers at thriH) feet Character of diplopia could not bo
asccrtaimnl. Partial right facial {lalsy. Closure of thr rip:ht

eye less perfect than of left

Mouth drawn slightly to the loft
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Tongiio moist, thinly furred, deviated to the Uft when pro-

truded.

A<:fustiti to aloes on the right side of the tongue. Taste
g<xHl tm the left.

Complete anosmia to asafoetida in both nostrils. Hearing
fairly goixl. No otorrhcea. Fauces quite anaesthetic. Epi-

glottis can be felt without causing discomfort. Tonsils en-
hir.r.xl and congested ; no exudation upon them.

• > guttural and rather hesitating. Swallowing slow and
tjiimuit, the patient appearing to experience most difficulty in

getting a bolus to the back of the fauces, but even after

succeeding in that, its descent was slow.

No cutaneous ana?sthesia could be detected. Chest carinate.

Heart and lungs natural. Abdomen not retracted. Abdomi-
nal reflexes equal and natural.

l^Iicturition and defecation natural.

Urine loaded with lithates. Sp. gr. 1032.

No albumen or sugar.

Pulse 52, regular, small and soft

The temperature was normal throughout. His limbs ap-

peared natural ; no bed sores, no muscular wasting.

•^^^'-'ht exaggeration of right plantar reflex.

it ankle-clonus on both sides.

£>umo exaggeration of the knee-jerk on both sides, especially

the right. No rigidity.

Patient experienced no difficulty in maintaining his equi-

librium, when he stood with his eyes shut and his feet close

together.

In walking the right leg drags, like that of a partially

hemiplegic person, and his gait is jerky, and marked by some
propulsive tendency.

The left arm was distinctly weaker than the right, though
all its normal voluntary movements could be well executed.

TJie diagtums of the cause of these various partial paralyses

was at first sight doubtful, and, considering the anaesthesia

of the fauces, coupled with the history of sore throats. Dr.

Andrew suggested the possibility of diphtheritic paralysis.

The progress of the case cleared up these doubts, and the

presence of midtiple cerebral tumour was recognised long

before the diagnosis was verified.

The course of the case was marked by gradual emaciation,

frequent vomiting, retraction of the bielly, increase in the

extent and degree of the paralysis, with retention of urine and
of faeces, and oy the occurrence of spells of a semicomatose

condition.

These last occurred at intervals of two or three weeks, their

onset was gradual, and they lasted from two to four days.
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They passed off as ^nulually as they commenced, and their

severity increased with each successive attack. In the fifth

fit the Doy died.

As a description of one of these attacks, I ^ive the note of

the fourth, talcen on January 18 :—Lies on his left side with

his head bent forward, the legs dmwn up, and the arms either

between his legs or crossed over his chest Pupils contracted

(from opium in the nutrient enemata). No corneal reflex.

Constant dribbling of lon^ ropes of viscid mucus from his half-

opened mouth, liespirations 27, regular and shallow. Moans
occasionally, but for the most part is quite silent and motion-

less. Opens his mouth slightly when told to show the tongue.

Takes but little notice of questions. Puts his arm under the

clothes if it is left lying out of the bed. Pulse 84, regular,

small and soft. Heart's impulse feebly felt through the thin

thoracic wall.

Abdomen retracted. No plantar reflex.

Knee-jerk exaggerated on both sides.

Front-tap contraction more marked on the left side than the

right.

Achilles jerk exaggerated, both sides.

Slight ankle-clonus.

Patient moves both legs and both arms voluntarily. The
paralysis of the right side of the ftvce remains as on admission.

On the day of his death the note is : Comatose, lies on his

bjvck, his face on its left side, with purulent \'iscid matter

dribbling from the mouth. Eyes half open, glazed, roll fnmi

side to side occasionally. Can swallow nothing and retains no
enemata. On attempting to feed him with a catheter in his

mouth, last night, respiration became so embarrassed as to

compel the abandonment of the attempt. During the first

two comatose fits there was retention of urine requiring

the use of the catheter, and the iH^euliar condition yma
noticed, that, after a certain amount of urine had been drawn
off, no more came till pressure was made over the pubes, and
after the bladder had been emptied in this way it was noticed

that on withdrawing the hand from the hvjiogastriuin, as the

abdominal wall filled out, so air was suckinl in through the ca-

tiieter, and not only air, but some of the urine ctnild be made
to re-ascend the catheter. An example, this, of the ** retentive

Smet of the alKU)inen," upon the existence of which Dr.

atthews Dune4in has insisted.

Optic neuritis was first observed after the fir.-.; ..,,,., k of

coma, and soon prograned to seneral neuro-retinitis, but there

was never much swelling of ue discs, and never any {latches

of white efnisioQ over the vessels.

A corneal ulcer formed in the right eye, but under fomenta-



CLINICAL CASES. 415

tiuDS and atropine drups it completely healed a fortnight

before death.

Great ficcal accumulation several times occurred and was
nmrktHi by abdominal tumour, and required the frequent use

of the scoop.

Treatmeni.—For the first few days he took liquor strychnia
iniij^ and tinct. cinchonse. Afterwards he was put upon
potiussii bromid. gr. xv. three times a da^, and for the last

fortnight upon potassii iodid. gr. v. three times a day.

Frequent purgatives, calomel, croton oil and enemata, were
requirtnl.

At first able to take milk diet and bread and butter, he was
soon unable to take any solids, and was fed with nutrient ene-

m&ta. For a week before his death these were not retained,

and he was fed hy a catheter passed through the mouth.
Po$t^fnortem Examination, made twenty-two hours after

death.

Rigor mortis well marked. Signs of commencing putrefac-

tion about the belly.

Calvarium healthy. No sign of injury to the skull. Dura
mater natural. The veins, especially those on the right side

of the vertex of the cerebral hemispheres, were very full, and
this venous turgescence was as obvious over the frontal convo-
lutions as over the occipital. Convolutions much flattened,

sulci nearly obliterated, and subarachnoid fluid absent or very
scanty.

On opening up the longitudinal fissure with the fingers, its

anterior third was obliterated, so that on separating the hemi-
spheres with the handle of a scalpel the pia mater was torn

from the inner aspect of one hemisphere. Surface of brain

appeared natural, out the posterior half of the corpus callosum

bulged up somewhat, and undue resistance to pressure was felt

there. On lifting up the frontal lobes preparatory to removing
the organ, no fluid was seen in the optic sheaths, which were
dry and filled with air as the optic nerves were cut.

No tubercles anywhere along the arteries, the distribution

of which was normal. On making the centrum ovale majus a
lar^e quantity of clear fluid escaped from the lateral ventricles,

which were much distende<l. The fluid measured 5vii.

The third ventricle also contained much fluid, but the fourth

was empty. There was a large commissura mollis. The cor-

pora quadrigemina were more prominent than natural.

On turning the brain over to inspect the base, a ragged,
sloughy-looking blood-stained mass, the size of a small Tange-
rine orange, was seen occupying the right side of the pons
Varolii, extending up the middle pe<luncle (cms ad pontem)
nearly as far as the cerebellar substance, but not invading the
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left half of the pons. This mass broke down nnder the finger,

and could bo washed away by a gentle stream of water.

There was no capsule to the tumour, the suljstance of which
merged gradually into that of the surrounding healthy parts.

On making a section into this, its thickness was about equal to

that of the healthy tissue above it, i.e. the corpora qnailri-

gemina. The left side of the floor of the fourth ventricle

bulged up somewhat, and the olivary body and left half of the
medulla also appcare<l swollen. On cutting into it, a rounded
mass, half an inch in diameter, was found imbe<lde<l in tho
white matter. Tiiis was sharply defino<l from the surrounding
tissue, and showed no signs of infiltration. It was of light

chocolate or dark fawn colour, appeared spherical, did not
cross the middle line, nor did it pass up tho peduncles or down
the cord. Of firm consistence, it could not be shelled out of

its position. No visible degeneration of any of the columns
of the cord below was found.

For tho microscopical examination of these tumours, I am
indebted to the kindness of ]\Ir. Bowlby, the Curator of St,

Bartholomew's Museum. Dr. Klein examined one of Dr.
Bowlby 's sections, and entirely agreed with him as to tho
nature of the growth. The following is Mr. Bowlby's report:
" The two tumours were of almost identical stnicture, the only

difference being that one was firmer than the other, and that

into the latter some haemorrhage had occurred. The now
growth was sharply defined from the surrounding brain 8ub>

stance, which was stretched over it in a thin layer.

"The new material consisted entirely of perfectly-formed

neuroglia, in which were found numerous nerve corpuscles, both
branched and unbranched. In some parts these corpuscles

appeared rather smaller than nonual, and had lost their

branched processes, but in the greater part of the growth their

structure was perfectly natural. The tumours were abundantly
supplieil by blood-vessels, many of which were extremely thin

walle<l, and ap|)earetl to bo new-formed.
" The nerve fibres had almost entirely disappeared.
" The growth aj>jKMirs to hnve commenced in a hyperplasia

of the neuroglia, hyperplasia in which it is nrobable that tho
bl(Kxl-vessel8 also shareil ; for if such had not uecn the case, it is

unlikely that the nerve cells would have preservetl their normal
structure as they did almost throughout the tumours, and that

the neuroglia itself should have been so perfectly formed, and
not shown any tendency to thickening or contnu^n.

** The nervo fibres, however, do not appear to have been able

to exist together with the growing tumour, and it is in their

abeenoe alone that the tumours differ from tho normal stmcturo
of tho surrounding healthy brain substance. The thin-wull(>4l
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vessels had in some places, in the larger, softer tumuur, giyen
way, and small extravasations hud occurred."

The case is of interest as much from the peculiar histological

characters of the morbid ji^rowths, as from the accuracy with

which they could bo recoj^jnised before death. The frequent

attacks of partial coma, taken in connection with the seat of

disease, seem analogous to the similar conditions occasionally

noted in diseases affecting parts of the brain, other than the

hemispheres, e.g. Disseminated and Lateral Sclerosis, &c. In

most such cases the medulla has been found to bo affected.

VOL. V. 2 E



Ilbsirnds of lUitisb anb /ortigii Jfournals.

Report on Visceral Neurology.—Tmc Heart. Efed of

Galvaniftm in ihe Human Subject.—The effect of eleotrioal excitation

of the heart in the human subject has been very carefully

invcstigatod by Professor Ziomssen in a woman with a large

defect of the anterior thoracic wall, the result of operation. A
considerable portion of the preecordial structures had been removed

in the excision of a tumour ; and the ventric ular and left auricular

surfaces, the root of the ptilmonary artery, the left coronary artery,

and the left phrenic nerve could be distinctly made out, lying at

the bottom of a deep hollow. (Deutsch. Archivf. Klin. Med. xxx.,

S. 270.) The normal movements having been carefully ascertained,

as well as the effect of mechanical irritation, the influence of the

induction current, and of the continuous current variously

interrupted or non-interrupted, was thoroughly investigated.

The results appear to have been perfectly definite, and may be

summarised as follows :

—

1. The induction current, of whatever strength, in whatever

situation and in whatever fashion applied, prodnoes no eflESoct

either upon the action of the heart, or in the way of pain or other

sensation.

2. The galvanic emmut, on the oontraiy, affects the frequency and

rhythm of the cardiac action, as well as the character of the

individual contractions.

a. Each individual galvanic irritation is followed by a visible ard

palpable contraction of both ventricles, when powerful currents

are used. The effect of cathodal closure was acceleration of the

beat from 80 to 140, and elevation of tlie apex of the cardiograph i\'

curve.

b. A strong galvanio current prodncea a sawolum of tearing

b^ind the lower part of the sternum, but no pain, beyond some
** feeling " in the left arm.

0. A strong galvanio ourreut, uninterrupted by opening vr
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closure, applied to certain parts of the ventriotilar snrfaoe, raises

the frequency of contraction to two or three times the normal, the

rhythm remaininji^ remarkably regular. Unquestionably the nervoos

BtrnoturoN, and not the muscular substance, must be considered

the irritable elements. For, first, the irritable area extended from

the auricnlo-ventricnlar groove 2 cm. downwards upon the

ventricle—upon the left side, behind the descending branch of the

coronary artery ; on the right side, immediately in front of and

upon the phrenic nerve. Secondly, repeated irritation increased

six or eight times the irritability of the centres. Thirdly, when a

muscular contraction was induced, it was equally well-marked,

whether the irritation was slight or powerful.

d. To reduce the frequency of the heart, very powerful galvanic

currents are necessary, and in these instances the rhythm always

becomes irr^ular.

3. Galvanisation of the heart through the cketl toaJU (as in

ordinary individuals) produces acceleration, the force and the

rhythm being also influenced ; this result was confirmed upon

other subjects.

Aecderator Nerves.—A case of injury of the neck under the care

of Dujardin-Beaumetz appears to illustrate clinically the situation

of the accelerator nerves of the heart in the cervical portion of the

cord. A man fell on his head, and sustained a contusion of the four

lower cervical vertebrae and the spinal cord, the result being paresis

of both arms, with pain along the course of the brachial plexus.

Even for months after the accident, the pulse exhibited a remark-

able difierence in frequency, according to posture, being, for example,

49 in recumbency, 73 in the sitting position, and 100 in standing.

{Bull. gin. de. Therap. &c., 1882, Feb. 28 ; and CentM f. d. Med. Wiss.

1882, p. 432.)

VAflO-MOTDR System. Trads in the Cord.—An investigation by
Nioolaides, in the Physiological Laboratory at Leipsic, contributes

somewhat to our knowledge of the conrse of the vaso-motor fibres

in the spinal cord. By unilateral section of the cord in the lower

dorsal region, and galvanisation of the cervical portion, with

necessary precautions, Nicolaides determined that the vaso-motor

nerves of the kidney are derived from both sides, although the

kidney corros{>onding to the undivided half is more irritable than

the other. In other worda, the vaso-motor nerves of the kidneys,

in their course down the cord, lie chiefly in the corresponding half

of the cord, but partly in the opposite half. Observations upon the

carotids appeared to indicate that the same anatomical disposition

2 E 2
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holds good for this part of tho vaso-motor systom also. (Da BoU-

Beymoud'a Arehiv, 1882, S. 28 ; and CmUlbt. f. d. Med. Wi$$. 1882,

8. 46fi.)

Peripheral Mechanism.—Tho mechanism by which tho blood

yeaaels react to tho influonco of change of temporataro has been

shown by Lewaschow to be peripheral in its scat. Tho hind leg of

a dog was completely removed from the body by the thermocautery,

and tho local vitality maintained by means of an artificial circnla-

tion of dcfibrinatod blood, which could be done with perfect snooeM

for 8 or 10 honrs. It was then found that the vessels of the part

contracted on exposuro to moderate cold, and dilated on exposure

to heat and severe coUI. Digitalis and nitrite of amyl even more

distinctly influenced the size of tho vessels. An important obser-

vation was to the effect that the dilating influence remained un-

affected by degeneration of the sciatic and crural nerves, sho^nng

that the nervous influence must reside in peripheral centres ; fur

organic muscular fibre, on being tested by similar experiment,

was found to become relaxed by cold and contracted by heat.

(Pfluger's Arehiv, xxvi. S. 60 ; and Centlbt. /. d. Med. Wim. 1881,

918.)

Respiration. The Vagu$ in Respiration.—The effect of electrical

stimulation of the vagus on respiration continues to occupy tho

attention of physiologists, without removing much of tho difficulty

which surruunds this subject. Very different results are obtained

from time to time by different observers, and much ingenuity is

exhibited in attempting to reconcile or otherwise acoonnt for tho

conclusions.

It will not havo been forgotten that Rosenthal, as described in

* Brain ' for October 1881, p. 418, has recently re-examined the con-

olosions at which he had arrived more than twenty years ago, upon

the mechanism of respiration, and which have formed the founda-

tion of all physiological and clinical teaching npon the subject

ever since. Rosenthal adheres practically to his former views;

whatever modifications may appear in his plan of the respiratory

mechanism being in respect of the manner of stating it, rather

than of matters of &ct The publication of these resnlts of

Rosenthal's has naturally caused a certain amount of disappoint-

ment to the younger physiologists who had been working at the

subject of respiration for the last few years, and who had been

publiiihing from time to time, as we have had occasion to notice,

the results uf elaborate investigations, more or less at Tarianct*

with Boseuthal's. We are aooordingly U^iunlng to receive repHe«
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to Boeontbari) recent paper; and a prolonged and elaborate dis-

onasion may doubtless be expected for some time, before the matter

M allowed to rest. Gad of Wiirzbnrg, whose observations on the

agns have been more than once referred to in these pages, has

opened the discussion by questioning the soundness of one of the

fundamental principles of Rosenthal's theory of the regulation of

respiration. According to the latter, as is familiar to all, stimu-

lation of the vagus accelerates the respiratory movements, but

weakens thorn at the same time ; stimulation of the superior laryn-

geal nerve slows the respiratory movcment8, but deepens them
at the same time. In other words, stimulation of the vagus docs

not increase the activity of the medulla ; it only distribuleg the

energy (or the muscular contraction) in a different manner. It will

be seen that the principle involved here lies at the bottom of in-

hibition in general ; the problem being whether inhibiting impres-

sions alter the amount of force liberated within a given time, or

whether they merely distribute the force differently, the frequency

and the amount varying inversely with each other, whilst the

total effect remains the same. Gad maintains that the latter is

not the case with the respiratory mechanism, any more than it is the

case with the heart, and that stimulation of the vagus distinctly in-

fluences the amount of force liberated by the respiratory centres in

the medulla, the result being acceleration with diminished depth

of the individual respiratory movements, in association sometimes

with distinctly increased, sometimes with distinctly diminished

respiratory efforts. The proofs offered in support of this conten-

tion consist not in any new observations, but in a restatement of

previous experiments, which have been already recorded in theso

Beporte (Du Bois-Reymond's Arcluv, 1881, vi.,S. 538).

Wedenskii has also obtained very different results in the rabbit

according to the strength and duration of the faradisation, and the

period of the respiratory rhythm at which the current was admitted

to the vagus. The strength of current being gradually increased,

transient irritation caused shortening of inspiration ; the strength

being further increased, an effect in expiration also made its ap-

pearance in the form of shortening. To explain this result, which

agrees neither with Rosenthal's nor with Gad's view (1880),

Wedenskii suggests that the same irritation diminishes the exci-

tability of the respiratory centre in inspiration, and increases it in

expiration, the inhibitory effect being the first to appear. The
former effect is the result of sensory irritation of a centre during

its motorial activity ; the latter, of sensory irritation of a centre
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dnring its inaotivitj. Bnbnoff and Heidenhain havo found that

the same law holds for cerebral (motor) centres, and the aenaoTy

tracta corresponding. When the irritation of the Tagns waa
protracted, inspiration alone was shortened; and this result, in

Wedenskii's opinion, strengthens his view. (PflUger'a ilrdbts,

xxvii. S. 1.)

Meanwhile Meltzer of Berlin has offered a cnrions explanation of

the discrepancy of these and similar results. He observed that the

results of faradisation of the vagus vary in different animals, not in

the samu individual ; and an analynis ofhis subjects revealed the in-

teresting fact that female animals gave one result, male %«>*ypi^1«'

another and a different result, lie frankly states that the obaerr*-

tion is of value only as far as it goes. In eight fewude rabbits the

expiraiory effect of faradisation of the vagus was unqneetianably the

more marked. In seven vude rabbits the effect was purely MMptrolory.

This result reminds one of the male and female types of respiration

in man. {Cenilbt.f. d. Med. Wtu. 1882, 8. 497.)

The Respiratory Centres.—Our readers may remember that twelve

months ago an aoconnt was given of the novel conclusions arrived

at by Langendorff with respect to the " respiratory centre,'* par

excellence, in the medulla ; this physiologist suggesting that it is a

regulcUing centre for the much more widely diffused respiratory

centres in the cord and brain, and that its function is chieOy

inhibitory. A fresh series of experiments, performed by himselfand

Gurtler, appear to confirm Langendorff's theory (Du Bois-Beymond's

Archiv, 1881, vi., S. 519). Electrical stimulation of the medoUa,

carried out with the greatest care, yielded an astonishing variety

of results, both as regards the frequency and the type of respira-

tion ; the expiratory phenomena on the whole predominated,

however. There would thus appear to be both an inspiratory and

an expiratory centre in the medulla, and these with a distinctly

inhibitory function. The conducting, innervating, centres are,

according to Langendorff, not situated in the medulla; and he

describes a method by which he was able to mark out the limits of

these, as distinguished from the inhibiting centres. It is

important to note that the latter pass for some distance into the

cord also. Langendorff gives further an interesting aoooQnt ct the

manner in which the inhibitory centre in the medulla could be

glimulated by slight pressure on the part, with the effect of arrest-

ing respiration.

OUffM 8loke$ lUtpiraiton.—'** Periodical " respiration ia a sobJMt
of the greatest poastble interest to the physician, who is still in
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earoh of a Baiisfaotory explanation of " Cheyne-Stokea respiration."

Many elaborate experimoiktat and obeervations of other kinJu, have

been made from fimo to time, and various theories propounded with

more or less plausibility, respecting the cause uf the asoending and
descending rhythm and the periodic arrests in this remarkable form

of breathing. I'he chief importance has naturally been attributed

to an intermittent (iii8u£Scicnt) supply of oxygen to the respiratory

centre, and oonseqaent inequality of the nervous discharges, the

depth of the respirations steadily increasing until a sufficient

amount of oxygen is admitted to lower the irritability of the

centre, whereupon the descending rhythm commences. Manifestly

there are difficulties in accepting this explanation as sufficient.

Langendorff (Du Bois-Reymond's Archiv, 1881, S. 241 and 331) has

recently made what would appear to be an important suggestion in

connection with the subject. He has found that, in frc^,

periodical breathing may be set up by cutting off the blood-supply

to the medulla, whether by tying the aorta, by rapidly bleeding

from the heart, or by arresting the ventricle with digitalis ; that

restoration of the blood-supply restore s the natural rhythm ; and

—

which is of special importance—that the disturbance does not occur

under these circumstances in the " salt-frog," ».€. if the circulating

blood be replaced by a " physiological " salt-solution. It is obvious

from these observations, that in constructing a theory of the cause

of " Cheyne-Stokes respiration," we must attach more importance

to the nutritive function of the blood supplied to the medulla, and
somewhat less importance to its regpiratory function. We appear

to have laid too much stress upon the insufficient supply of oxygen
to the centre, and to have comparatively overlooked the in-

sufficiency of the supply of plasma, by which alone the nutrition of

its irritable tissue can be maintained.

The Spikal Cokd.—The localisation of the spinal centres in clinical

practice is illustrated by a case under the care of Fiirbringer. A
man of 69 sustained a fracture of the spine, with complete

paraplegia and paralysis of the bladder. Priapism supervened

thirty hours after the accident, and the urine contained

spermatozoa; thereafter there was a steady discharge of semen,

until death on the third day. Post-mortem, a laceration ofthe cord

was found opposite the fourth dorsal vertebra, indicating the

limits of the genital centre. {Berl. Klin. Wocken. 1881, No, 43

;

and CentbU.f. d. Med. Win. 1882, S. 396.)

" Tkophic Neevbs."—Skin Diseosef.—Several attempts have re-

cently been made to discover actual anatomical evidence of lesion of
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tbe norvos or norve-contros in certain diaeaaee of tbo skin vrhich havo

long been believed to be of " nervous " origin. Ilorpee especially

has been carefully studied in this connection. Thus, Leaser has

recorded in Virchow's Archiv (Ixxrvi. 8. 390) two cases of herpes

in which he fuund disease of the corresponding spinal ganglia; as

well as two cases in which curvature of the spine was aaKxnated

with ssoster on the side of the convexity.

Loloir argues in favour of the same connection in the case of

vitiligo, ichthyosis, ecthyma, pemphigus, and gangrene of the skin.

Having shown that parenchymatous degeneration of the nerves can

bo demonstrated in theee furms of disease, he points out that the

nerves are free from similar d^eneration in severe diseases of the

skin, such as lupus and epithelioma, and that the nervous lesion is

therefore most probably the primary change. This circumstance, as

well as the &ct that such degeneration is found precisely in diseases

which appear to bo of nervous origin (herpes, vitiligo, &c.) suggest

their true pathology. The most plausible theory of the origin of

these lesions is, according to Leloir, the trophic one, whether they

be referable to disturbance of the trophic nerves, or of the trophic

centres by reflected irritation (Centhlt.f. d. Med. Win. 1882, S. 621).

LetuUe relates an instanoo of herpes in the region of the first

division of the right trifacial nerve, commencing with severe

neuralgia, and followed in three weeks by facial paralysis of the

same side ; but he appears to attribute the whole to the local in-

fluence of chill (Arch, de Phy$., &c., 1882, No. 1 ). Joflfroy describes

in the same journal a case in whioh herpes of the right shoulder

was followed, in the course of three months, by atrophy of the

intrinsic muscles of the corre8iK)nding hand, with degenerative

electrical reaction. Similarly, herpes of the left furearm was

followed by severe pain in the region of the circumflex nenre of

the same side, and weakness and atrophy of the deltoid.

lAMsomotor Ataxy.—Fresh observations continue to bo made of dis-

turbances of nutrition in asNociation with locomotor ataxy. Besides

the familiar diseases of the joints and liones, and perforating ulcer,

there have recently been recorded peculiar affeotiuns of the teeth

and nails, ending in their shedding. Thus Demange (Borne de MU,
No. 3, 1882) describes a ease of tabes in which all the uf^mr toeth

fell out in a short time, without \wiu of the usual kind, but «ith

darting " lightning " pains through the face, and disturbance ofsen-

sibility in the rt.'gion of thotrifaoial nerves. Post-mortem, the floor of

the fourth ventricle preiH nted sclerosis, which involved the nuclei of

tbo ninth, tenth, and eleventh nerves, the restifunn bodies, and
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some of the licighbonring parts. Solerotio change was distinctly

seen in sections of tJbo trigeminus where it leaves the pons.

In another vcr}' similar case, the loss of teeth was confined to tho

left side of the upper jaw. Tho post-mortem appearances were

almo^t exactly like thotie just enumerated, but more marked on the

left Hide. One of the instances ol loss of the too-naik is given by
Juffroy {Arch, de PhysioL (fee, 1882, No. 1). The great toes were

the members affected, and there was no accompanying pain ; the

nails simply looking dark, with snbungnal ecchymoeis. The part

was soon restored. Pitres relates in the Progre$ mSd., No. 8, 1882,

somewhat similar cases, in which, however, both great-toenails

were hhed repeatedly, after deep-seated dull pain, and a sensation

of creeping in tho affected parts for several weeka. There was no

ulceration or suppuration in these oases, any more than in Joffroy's

;

and the new nails were in every instance perfectly formed, with

the exception of slight superficial irregularities. An interesting

instance of necrosis of the phalanges of tho two great toes in u case

of locomotor ataxy is described by Dr. Russell, of Birmingham, in

tho Med. Times and Qaz.y August 19, page 210.

J. MiTcuKLL Bruce.

Schwalbe on the Relations of the Calibre of Nerve Fibres.

{Leipzig, 1882.)—The author points out tho error of supjxjsirig

that there is no law regulating the size of the nerve-fibres. Al-

though apparently fibres of different sizes are heterogeneously

mixed together, there are reasons for the variations. A basis

of classification was found in Bcmak's observations upon the

gelatinous fibres, and a physiological distinction, e.g. motor or

sensitive, was regarded as influencing the size of tho fibres.

Schwalbe adopts the law of M. Pierrot that the size of the cell and
thickness of the nei-ve-roots are regulated by the distance at which

it« nervous influence is exerted, and identifies this with Deiter's

remark that the size of tho cell is in proportion to the thickness of

tho proceeding axis cylinder. The variations in size of the nerve-

fibres, the author adds, are less striking in the brain than in tho

spinal cord. These variations, Schwalbe states, are influenced by
the size of the animal, by the extent of distribution, by the

physiological attributes of the nerve, and by the amount of usage

it ministers to. These differences, tho author concludes, cannot be
accidental, as shown from the numerous and elaborate tables of the

dimensions of nerve-fibres in man and in the lower animals, with

which he has illiuitratod his observations.
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Laura on the Structure of the Spinal Cord. (Archive*

Italii-nne* de Biologie, tome 1, faso. 2, April 1882.)—Dr. Lanra

commonoes bis remarks by the obeorvation that the aoqnisitioii of

the medullary sheath is the distinctive character of all proooMca

from ncrve-ceUs that become nen'es. His object has been to traoe

these processoe or nerve-fibres from their cells to their ultimate

distribution. His researches apply more particularly to the cells

of the anterior oomua, of the Stilling's nucleus, or Clarke's pos-

terior column, and of the posterior oomua.

The descriptive details are illustrated by explanatory platee*

showing the course of medullated nerve-fibres.

The following summary places before the reader the author's

conclusions :

—

1. The cells of the anterior comua send their nerve-prooesaea, in

the greater number of instances, into the anterior nerve-roota.

2. Fibres from different points of both of the anterior and

posterior comua contribute to the formation of the anterior

oommissure.

3. The colls of the nucleus of Stilling (posterior column of Clarke)

supply nervou!) prolongations which pass at first inwards, then

after a long course in the same direction fold backwards, and go

to form a large bundle passing into the lateral column.

4. The lateral column receives fibres from different points of both

anterior and posterior comua.

5. llie cells of the posterior oomu famish processes which pan
in various directions ; a, into the anterior commissure ; 6, directly to

the anterior roots ; c, into the lateral columns ; d, into the posterior

columns ; e, across the middle line behind the central oanal into

the opposite oomu.

6. Cells are found in the oord which send nerve-prooeaBea in

opposite directioni<, and act intermediately in the change of direo-

tion of the fibres.

A oopions bibliography concludes this essay, which embodies a

aeries of observations, modestly spoken of by the author as not

very numerous, but which, considering the oomplexity of the in-

vestigation, may be regarded aa an important contribution to the

histology of the spinal oord.

Edinger on a Case of Congenital Absence of a Foreann.—
(Virohuw's Archiv, July 1882, p. 46 e( seg.)—The small namber of

histortea of auoh oaaoa, aa the aboye-muned, indnoea Dr. Edinger to

place the present on record, at the aame time that ho givea a alight
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sketch of the literature of the obeerved condition of the neryons

centres after amputation of the limbe.

C. K., a male, aged 52 years, died of disease of the heart in the

hospital, at Riegel. At his birth he was deficient of the left hand

and greater part of forearm. A stump of about the size of a child's

fist was found at the elbow-joint, and terminated in a prominence

of about the size of a bean, on which were two small tubercles.

He had considerable power of movement of the stump, and as a

dealer in poultry, could carry heavy baskets by means of a hook

attached to the stump of his arm.

On examination, after death, the muscles of the left arm were

thin, but normal in stnictare, and ended in a tendinous expansion

inserted into the integuments. The nerves of the forearm were

thin, and distributed to the muscles.

On opening the vertebral canal there was, to outward appearance,

no difference between the right and left side of the spinal cord in

the upper port of the cervical region, but at the point of exit of the

sixth and seventh cervical nerves the left side of the cord was dis-

tinctly smaller than the right. After immersion in Miiller's solution,

the following appearances were noticed. The posterior nerve-roots

from the fifth to the eighth cervical were thinner on the left than

on the right side, only in the fifth, sixth, and seventh anterior roots

the difference was equally striking. The anterior root of the

eighth cervical nerve was only half as thick as on the right side.

A microscopical examination of the cord from the second to the

eighth nerve was carefully made by a series of successive sections.

It was at the bend of the fourth and fifth nerves that atrophy of

the structures on the left side became most marked. The anterior

appeared cut short and bent backwards, and was deficient in nerve-

cells. The white matter was also smaller than on the right. A
similar change was here observable also in the posterior horns.

The highest degree of atrophy was reached about the region of the

sixth and seventh cervical nerves, so that it was almost impossible

to trace the cells or their processes on the left side. No trace of

any other form of lesion than simple wasting of the structures was

observed. The further examination presented much the same
anatomical changes as observed after amputation, so that the

present case is considered by Dr. Edinger to be one of intra-uterine

amputation. In those the condition of the cord is that of atrophy

of the comua, their cells and nerve-roots on the side of the

amputated limb. The wasted nerves and their roots could be
traced to wasted portions of the horns.
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The brain having been hardened in Miillor's Bolntion, it was

obsorvod that the convolutions were well markcnl ; but on the

right sido tho two central convolutions were distinctly smaller

than on the loft, in their lower half. It would seem that in this,

tho first case that has been examined, the atrophied region in the

spinal cord has a corresponding wasted zone of tho cortical

substance of tho brain, an observation lending support to the

established facts of localisation of function. Dr. Edinger sums up
tho lesions observed after amputation as consisting in atrophy of

the nerve-roots and white sulistance of the oord, and of the

anterior horns, with degeneration of their cells, whence diminution

of the white columns from decrease in the number and size of

fibres. This occurring during growth, the motor zones of the

brain will suflfer arrest of development.

Schultze on Fissures, Cavities, and Gliomata in the

Spinal Cord and the Medulla Oblongata. (\'ircliow'8 Archiv,

March 1882.)—Notwithstanding) the large number of recorded

observations of these lesions, there is as yet. Dr. Schultse observes,

no approach to uniformity of opinions as to their souroe and nature.

Westphal traces the fissures to degeneration of the neuroglia;

Simon, to abnormal congenital development of the central canal

;

while, more recently, they have been attributed by Langhaus to

congestion in the cerebellar spaces. Dr. Schultze, for the eluci-

dation of the question, gives the reoord of several ca«ea in which

these lesions were found.

Oh$. 1. A case of chronic arthritic disease, with contraction of tho

upper limbs and agonising pains of tho lower extremities. There

was found a fissure in the medulla, and a transverse fissure also

in the cervioal region, extending to the posterior bom. In the

dorsal region, degeneration of the lateral columns was observed,

with fissures and cavities in the posterior horn. The central

canal was obliterato<l by excessive growth of the ependyma.

Ob$. 2. Neuroses of the upper extremities, originating in typhus

;

hyperaasthesia of all tho limbs, with severe pain in the pelvic

region more especially. In this case fissures and glioma (iderosis ?)

were found in the posterior columns. OU. 3. A case of imbecility

from hydrocephalus. Partial atrophy of tho centre horns and
columns of the dorsaV region. Degeneration of the Goll's oolaiDiis

in the cervical region. A cancerous growth was connected with the

brachial plexus, causing peripheral paralysis. OU, 4. Atxofhy and

paresis of the upper extremitioK, difiuwd analgesia and partial
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anaethesia, bulbar pbinomena snperveiiing. There was aeon almost

total destruction ofthe grey matter ofthe cervical region, fiasures in

the medulla oblongata and j>artial atrophy of the olivary bodies.

06c. 5. Ca^io of amyotrophic lateral sclerosiB, with spreading

glioma in the cord.

lliese observations suffice to show that other morbid conditions

than that of hypertrophy of the neuroglia concur to produce the

fiaaoree and cavities that are found in the cord, and that in some

oases a veritable glioma is observed. In some sections various

stages of softening may be traced in the columns of the ourd

and medulla. This variability of consistence is regarded by

Dr. Schultze as evidence of there being degeneration of the neu-

roglia. Macroscopically, the newly formed fissure is soft, spongy,

or gelatinous and of a grey colour. Microscopically, degenerated

cells and fibres may be discovered in these. In answer to the

question—how are these fissures and cavities to be explained ?

—

their concurrence with glioma shows that they cannot be accidental.

Dr. Schultze considers that there is direct evidence that they

depend upon disintegration of the neuroglia. The condition of the

neuroglia, both near to, and at a distance from the fissures, may
varj' in one and the same case, and may present differences which

may seem to be accidental but are not so. The growth of the

neuroglia bears some relation to the age of the individual, as

does also the obliteration of the central canal by the so-called

ependyma. From this structure proceeils a development of cells

and fibres into the surrounding structures, the anterior and

posterior commissures.

W. B. Kesteven.

Facial Monospasm.—Dr. H. J. Berkloj {Medical News, Jnly 15,

1882) reports a case of spasm of the left angle of the mouth
which had existed in a patient, without other symptoms of motor

disorder, for a period of two years and a half. Death occurred

suddenly.

Extensive cardiac disease was found after death. The cerebral

arteries were atheromatous.

The only lesion found in the brain was a calcareous nodule of

nearly circular shape, measuring only three-sixteenths of an inch

in diameter, situated quite superficially in the right ascending

frontal convolution an inch and a half above the fissure of Sylvius

—corresponding with the position of the centre for the zygomatic

muscles as defined by me.
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Blindness and Deafness with Bilateral Cerebral Lesion.—
Dr. J. C. Shaw, of Urookl^ii, reports {Archives of Medicine, Feb.

1882) an important case of a woman, aged 34, who, two months

boforo her admission into the asylum, complained of loss of power

in the right arm, and soon after had a sudden attack of loss of

conscionsnees, loss of speech, and dea&eis. The condition as to

vision was not noted at this time. The loss of power in the right

side soon passed off. She became incoherent, more or less maniacal

at timoH, and demented. On admission she was found to be per-

fectly deaf and blind. The pupils were slightly dilated and

regular. Tactile somtibility and smell were normal, and, with the

exception of slight paresis of the right hand, there was nothing

beyond the deafnei>8, blindness, and demented condition described.

She suffered from repeated epileptiform convulsions, chiefly on the

right Bide, and died of pneumonia a year after admission.

Post-mortem examination showed complete atrofhy of the amgular

gyri and superior temporo-ephenoidtd convolutiont of both hemispheres,

nlmost exactly symmetrical, as indicated by the figures which

illuHtrate the text.

On microscopic examination of the atrophied regions, it was
found that the grey matter had entirely disappeared, leaving the

outer layer attached to the pia mater. Between this and the

medullary fibres there was a cavity formed at the expense of the

grey matter. The cranial nerves were normal in appearance.

The microscopic examination of the optic nerves, however, indi-

cated an increase of the connective tissue septa and atrophy of

the nerve fibres, with areas filled with a colloid-like material.

The author, in his comments on the case, is inclined [and in this

view wo agree with him] to regard the blindness and deafness as

primarily dependent on the destruction of the visual and snditory

centres which are specially implicated, and the atrophy of the optic

nerves to be secondary. An ophthiilmoscopic examinstion daring

life could not be made, on account of the patient's restiessneas and

screaming when interfered with. The passing motor distnrbanoes,

8])ocially of the right arm, are explinable by some dog^ree of impli-

cation of the ascending parietal convolution.

Blindness and Localised Cerebral Atrophy.—Miokle (Jr«L

Times nnd GaseUe, Jan. 28, 1882) reports the condition of the brain

in a case of blindness which had existed over twenty yesrs. Sosfie

months before death the patient had become maniacal, and death

occurred with symptoms of septicnmia.
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Tho cerebral TeflselB were more or leflB atheromatous.

Atrophy was found in the optic nenres and tracts, tho nppcr

part of the snpramarginal gyri on both sides and to some extent

of the angular gyri. In the first and second occipital oonvolutionR

there were a few patches of red softening, with dilatation and

infarction of the smaller vessels.

There was slight wasting of tho left corpus striatum, both of

th'^ t' •liTMi, and the corpora geniculata of the right side.

C cbral Tumour and Unilateral Deafness.—Strumpell

A I'tgiaeke* Centlbt., Ang. 15, 1882) records a case of tumour of

the right hemidphero. in which along with the general symptoms
of cerebral tumour, and left hemiplegia with some degree of

anaasthesia, deafness developed in the left ear, with a total inability

to localise the origin of sounds.

After death a tumour was found of the size of an apple, situated

in the middle of the ascending parietal convolution. Round the

tumour the cerebral tissue was in a state of white softening, which

extended forwards as far as the fissure of Rolando, backwards

throaghout the parietal lobe, and beneath almost into the central

ganglia.

He is of opinion that the deafness was probably due to lesion of

the parietal lobe ; and that the localisation of sounds in space is a
iiinction of binanricular hearing.

Word-Deafhess and Blindness.—D'Heilly and Chantemesse
{Qcu. det Hopitaux, Aug. 5, 1882), demonstrated before the Soci6t^

Medicale des Hopitaux on July 28, 1882,'the brain of a young
woman who had suddenly become aphasic, and who died of

tuberculosis. She was unable to comprehend what was said. She
could neither read nor write, and could utter only incoherent

words. Sight, hearing, mobility and general sensibility were
unaffected.

A thrombus was found in the fourth branch of the left Sylvian
artery, causing softening of the upper margin of the superior

temporo-sphenoidal convolation in its posterior half, extending

into the lower half of the inferior parietal lobule, the lobule ot

the pli courbe, and the anterior half of the pli courbe or angular

gJTUS.

Luys (L'Ene^pJtaie, No. 4, p. 647) describes a case of deafness of

long standing, in which, after death, atrophy was observed in the

convolutions in the region of the cuncua. The paper is illustrated

by figures of both hemispheres.
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Withont concluding from a case of this kind as to the exact

position of the auditory centres, he thinks a oaaiial relationbhip be-

tween the central distribution of the auditory nerves and the par-

ticular atrophy is indicated, and he referu to a similar case reported

by him in 1876, in which there was atrophy in the same r^ons.

Regional Diagnosis and Trephining.—Wernicke and Hahn
(Virchow*$ Archiv, Feb, 1882, p. 335) report a case of tubercular

abacoH8 of the left occipital region diagnosed from the symptoms,

which were right hemiopia, proceeding to motor and sensory

pnralyHis of the limbs on the right side. The skull was trephined

(under antiseptic precautions) at the upper posterior angle of the

loft parietal bono, the dura and cortex incised and an abseeM

evacuated. The abscess was about the pize of a hen's egg, and

al)out three teaspoonfuls of pus was removed from it. The sym-

toms of paralysis and the general condition were at first greatly

improved, but again returned before death, which took place a fort-

night after the operation. The post-mortem examination showed

a tubercular abscess in the left parietal and occipital r^on which

had recently opened into the lateral ventricle. There were a few

smaller softened tubercles in the neighbourhood of the abscess.

Hiere were a few scattered patches of chronic tubercular pneumonia.

The unsuccessful result was attributed to the unusual character of

the abscess, and the absence of any capsule preventing the further

extension and perforation into the ventricle.

D. Fkerbr.
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Among the most salient facts in clinical medicine and
pathology that recent investigation has brought to light are

certainly those relating to the differential diagnosis of some
diseases of the spinal cord. There is no doubt that clinical

study, stimulated and enlightened by anatomical research, has

enabled us to discriminate affections which really can lay

claim to individuality, and are found to be associated with a

definite lesion when examined j^ost mortem. Till quite lately,

as is well known, many of these affections were classed to-

gether under the general term of paraplegia, or myelitis;

Though doubtless existing for an indefinite time they have

remained unnoticed in a confused mass of morbid symptoms,

till, like the statue set free by the sculptor from the marble

block, they have come into being through the labour of the

clinician and the pathologist. Much more can now be learnt

than heretofore of the life-history of this class of affections,

and an improved prognosis ought necessarily to follow in the

wake of thi^i diagnostic advance.

VOI>. V. 2 F
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Tet as we contemplate the progress we haTe made, we cannot

but be struck with our abiding ignorance concerning the

origin of these diseases, not to mention the absence of any

line of treatment, which, of course, to be rational, must largely

depend on ajtiology. On every ground this question is of

commanding interest to the pathologist and the physician.

The post-mortem study of such cases of spinal cord disease

as end in death, and can be thoroughly examined, has at

present given fls but little direct help towards tracing their

cuusiition from the beginning. When we thus examine the

body the mischief is already wrought ; destructive lesions at

most are demonstrated to us ; though we may be led by a kind

of natural inference to supjwse some change in the conl,

antecedent to the symptoms and to the structural lesion before

our eyes.

But in face of these facts, and though the morbid anatomist

has made no general claim to teach us anything regarding the

aetiology of the diseases to which we refer, it would seem that

many are led to regard too exclusively the lesion found in the

cord as tlie primary source of the malady in question, and so

incidentally to limit the field of inquiry as to how these

special diseases may be brought about. But little attention

is paid to the possible rotiological antecedence of j)eri]>ht'rttl

disturbance, or what may be called abnormal function, which,

by its continuance, may set up the ultimate change in the

structure of the cord, entailing all the morbid symptoms of

the established disease.

In speaking of the possibility of functional disonler pro-

ducing structural change, it must be acknowledged that at first

sight the natural order of things is apparently reverseil, ami

the behests of a truly materialistic pathology seem to be too

lightly regarded. But it must be remembered that the wonl
" functional," when applied to disease, does not in any sense

exclude the notion of a material cause. We mean by the

term such disorder as is not preceded by any structural change

detectable by our present means of research, and furthor,

because in many cases such disorder tends to reoovery, in all

probability not often followed by any pennanent alter-i'

In Hut^h a ca.H(>the wonl " functional," though theoretical!)
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yisional in character, has a practical value, and denominates a

real class of affections. Such diseases as chorea and the many
disorders of function shown by the various forms of hysteria

are instances in point. There are, as Dr. Wilks has said, but

few forms of organic nervous disease (i.e. nervous disease

demonstrably associated with structural change) that do not

find their copy among the hysterical. Does not this close

correspondence of so-called hysterical or functional disease

with disease tliat is called "organic "—a correspondence some-

times so close that almost the only differentia seeros to be that

the one tends to recovery, the other to permanent disablement

or death—give us at least a hint of some possible common
element at work which may underlie in some coses the be-

ginnings of both affections? In other words, may we not

conceive of the more central nervous structures suffering from

a continuance of undue excitation from the periphery, so that

what at first may have been, for instance, a temporary de-

rangement of the circulation, may come to be a permanent

alteration in structure due to chronic congestion or inflam-

mation ?

In applying this view of a functional origin to some of the

system-diseases of the cord, we must bear in mind that it can

only be regarded as a suggestion, to be used or not as it is

found to be fruitful, and not contradictory to established facts.

Even if it be looked upon as a " vera causa," it could with

difiiculty be demonstrated, the morbid procedure being ex

hypothesi in progress during life, and causing thereby an

impossibility of tracing continuously the working of the

primary peripheral disturbance towards the ultimate structural

change. But it may be of some use to consider the subject

for a while from this standpoint, and to inquire whether this

view derives any support from analogical instances, or falls in

with established facts or received theories regarding the

physiology of the nervous system.

The study of the working of the nervous system, both in

health and disease, is confused and hampered at the outset

by an enormous difficulty. We have to deal with the func-

tional aspect of the nervous system ; with nervous action, or,

as wo oftoii term it, norvoiis force—a force of whose nature

2 F 2
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we are ignorant, ancorrelated as it is at present, bat which

nevertheless we must recognise and provisionally describe.

The functional activity of nervous structures is therefore quite

a different thing to discuss from that of other organs. Dilate

as we may upon the action of the nervous system, whether

normal or abnormal, we can as yet do but little towards ex-

plaining the phenomena we are grappling with. The words we

use, such as " nervous force " and, more notably, " discharge
"

—of late so frequently occurring in writings on nerve-pathology

—are at best but analogical and indefinite in character, in no

degree explanatory in the true sense of tending towards simplifi-

cation, or of expression in terms of the known. We are indeed

almost obliged to call in the aid of non-physical terms when

speaking of some nervous phenomena, so intimately are they

blended with factors which, for the sake of clearness, must be

culled mental. The unknown element in this field of study is

too great for us to institute as yet a scientifically conjistent

nomenclature. We cannot intelligibly express in definite

terms the simplest voluntary movements of our muscles, for

we know not the nature of the functional relation subsisting

between the brain-cells and the periphery ; and we can hardly

do more than attempt to give a metaphorical accoont of the

higher workings of the cerebrum, or of the well-known prooowoe

whereby a so-called mental impression, though involuntarily

arising, is followed by an obvious physical result. We are, in

fact, constantly confronted in our study of nervous phenomena

with the deepest problems of life, the relation of brain and

mind, and we must, in our ignorance, of necessity ooiifiiae

(albeit with conscious acknowledgment) the terms of psycho-

logy and physiology. This unexpressed vital factor is an
ever-present " crux " in our endeavours at explanation, and a

defiant enemy of post-mortem discovery.

It is necessary to bear in mind this difficulty and source of

inaccuracy in our terminology, when listening to any sbUo-

logical speculation in nerve-disease. If physiology giTsa an
uncertain sound, pathology may be expected to do the same,

or, at least, must not be forced, if it be heard at all, into

narrower and stricter limits of diction than those granted to

physiology. It may ho legitimutt^ and even oseful to assume
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an undemonstrated pathological process as a tentative expla-

nation of any given phenomena not otherwise understood,

provided such a process be not contradicted by accredited

knowledge, and be in nowise deemed to be established jnst

because, if assumed, it appears to be adequate to the production

of its all^;ed result. This justification there seems to be for

inquiring as to how far a functional origin might serve to

account for certain diseases of the cord (as, for instance, loco-

motor ataxy or spastic paraplegia), without contravening

undoubted facts. For there is an especial diflSculty while

considering these diseases from the standpoint of the strudural

lesions observed, in the view of the primary occurrence of

anatomical change in certain fundumal or physidogical paths.

The pathological aspect of these affections to be discussed,

while appearing at first sight out of harmony with the ordinary

method of study, seems more, reasonable when the complexity

and peculiarity of the nervous system is borne in mind. The
arrangements and mutual relation of the elements of the

nervous system, the elaborate structure of the nervous centres,

as well as the question of the action and reaction of the indi-

vidual and the environment, in the development of the higher

centres and functions, may all, to some extent, bear on the

pathological study of nerve-disease. Perhaps we are all too

apt, especially in medical practice, to regard the human indi-

vidual in his aspect of independence rather than as an integral

part of the universe, and to forget that the manifestations of

both normal and abnormal action in man may be partially

explained by reference to how and whence he came, and to the

influence on his organism, both through heredity and present

action, of impulses from the external world.

The current manner of speaking of nervous phenomena
tends to present a one-sided, or rather, probably, an incorrect

view of the mutual relations in structure and function of the

several parts of the nervous system. When we speak of the

nervous centres, meaning more especially those in the brain

and cord, we are apt to regard them in our minds as in every

sense antecedent to and causative of, both retrospectively and

actually, the rest of the nervous system and its phenomena.

We use, for instance, the term " nerve-force " (though more as

an exigency of nomenclature than as conveying a very definite
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idea), and almost irresistibly regard the nervous centres as the

"fons et origo" of this force. We tend to represent the

completely developed nervous system, as we see it, as ante-

cedent to the display of nervous action. Generally spoakinfr,

in relation to the individual, it is sufficient for all practical

purposes to describe the nexus between structure and function

in the ordinary manner, and to regard all function or activity

as dependent for its existence and character on the structure

of its proper organ, without regard to the evolutional history

of the organ itself. For this mode of regarding it is, as a rule,

scientifically accurate as regards the indiindual. We may thus

rightly infer a primary alteration of structure in various organs

of the body from an ascertained abnormality of their function,

and we find that definite lesions are constantly followed by

definite sets of symptoms. Ample instances of this are afforded

us by the study of visceral pathology. But when we come to

the nervous system, the matter and manner of investigation

arc not so simple. Instead of a comparative homogeneity and

simplicity of structure and function, we find the greatest com-

plexity and diversity. The differentiation of structure is here

80 great, and the nature of the functions so various and, as

it were, unique, their study deriving so little proportionate

help from direct experiment, that we must carefully consider

the subject in all |)08sible a8i>ect8 before using a terminology

and method uf description which cannot be without its influence

on future work, and may possibly obscure, instead of tending

to advance, the true understanding of the problem.

It is the developmental aspect, then, that we cannot afford

to ignore in relation to the physiological and pathological

working of the nervous system. For here especially does

there seem to be some indication of certain practical bearings on

the individual of developmental influences, or, in other words,

a diflerent ratio of value to obtain between the hereditary and

acquired elements of the organism. Though the heieilitary

factor may still be quantitatively preponderant, the aoquuci

factor asserts itself visibly, and is obviously of great antl

characteristic importance.*

I Thb ia rloarly Mtn oTooono in Umm to-cAlled ptjohicftl faoctkin* wli

more r«|MHi«lly elutfadaikkie of Um houMi ^Moioi. TtMBotebbaiodifiiv

aa iodiriduiil by dromnihinoM, or the imristiblv db^ of wImI SpaiMMroftIk ILi
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But littlo IB kuuwn by direct obserfatioa of the details of

the development of the nervous system in man. Certain main
points, however, reganling the evolution of nervous structures

generally sliould bo borne in mind. And chiefly does it

concern us here to remember that " embryological evidence

shows that the ganglion cells of the central part of the nervous

system are originally derived from the simple indifferentiated

epithelial cells of the surface of the body ; while the central

nervous system itself has arisen from the concentration of such

cells in special tracts." * Complexity of the nervous system is

a characteristic of later evolution in the animal series, and

some of the structural arrangements of the nervous centres

existing in the higher animals are not found in the embryo, or

even soon after birth, but increase in a demonstrable manner
during the life of the individual. Apart from the probable

fact that the sharp distinction between the white and grey

matter is a feature acquired in the higher vertebrata, we know
that the grey matter of the cerebrum does not exist in the

human embryo, and that its thickness continues to increase

through a long period of years. There is then an increase

of structural complexity during the period of active cerebral

life. Remembering, then, the admitted influence of external

stimuli on the elaboration of the nervous apparatus, and its

probable effect on the individual, we cannot but think that some

different consequences from what we see in the case of other

organs may be entailed by this view on nervous pathology.

The lung of the new-bom infant is essentially similar to that

of the adult ; and preparations of its liver or its kidney present

no structural difference from those of the man. But when we

consider that some of the most pre-eminent functions of the

human individual—^the functions of the nervous system which

wijwr orgaiife Mvirommemtt u s strildiiK example. In illiutratiuD of this it may
be remombend, as quoted in another context by Hr. Henry George in hia reoent

work on ' Progrusa and Poverty,' thj»t the special form of articolate speech with

which we express our ideas (i.e. oar national langnage) is entirely the result of

impressions made on oar individual brains, thuogh the hereditary capacity for

articulate q>eei-h is one of Uie most important difareiUi* of oar species. A child

of any ooontry cuuld learn with equal eaae the iMigoageof all, if placed in similar

native snntrandings.

' See Balfoar's * Comparative EmbrycJogy,' voL ii. ob. xv.
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tends 80 largely to the differentiation and predominance of

man in the animal series—are correlated with structural arrange-

ments which are not complete at the beginning uf life, it

appears most probable not only that modifications and inter-

ferences with the developing organism may take place, but also

that their significance, occurring as they do in such important

material, will be proportionately great. If nervous structure

becomes organised abnormally, we may then expect in turn a

more or less permanent aberration of function as a result.

The structure of the nervous centres, in fact, is to be con-

trasted, rather than compared, with that of other organs. The
fact, again, of the least stable part of the organism, or that part

which is most lately developed, being the first to undergo db-

solution or degeneration, is exemplified in the study of the

nervous system both in health and disease. The grey matter

of the brain in old age tends to waste, and its functions to

approximate to those of early life ; and the tremors of senility

are comparable to symptoms which are referable, before the

period of natural decay, to cerebral degeneration.

Similar influences, then, to those which in the normal course

of things tend towards the development and complexity of

the nervous centres, such as an increasing variety of impulses

and stimuli from without, or the multiform contact of the

environment with the organism, acting through the peripheric

nerves, may in altered conditions produce pathological results.

The normal complex nervous centres may be best regarded

not as primary originators of '* nerve force ** and antecedent to

its display, but rather as automatic registers of those actions

which, at first vaguely exerted, were by frequent repetitton

conveyed along the " lines of least resistance," and have at last

come to be organically marko<l in definite structure. Frcnn

this point of view we may roughly liken the nervous centres

rather to a calculating machine which, with great complexity

of structure, can automatically produce elaborate results,

though set in action for every process at a given moment by

the simplest means, than, as is so commonly done, to the

electric battery of the tel^^ph system, which is the soaroe

of telegraphic phenomena. The calculating machine repre-

sents, or, it may be metaphorically said, contains atored up in
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its structure the brain-work of the inventor. So the nerve

centres tire the permanent and complex registers of often-

repeated peripheric impressions from the external world, and

we may conveniently regard the whole nervous system of man
as a relBex apparatus derived from and dependent upon sen-

sory impulses.

It is easy to understand, when these nervous paths are once

formed, and closely associated by degrees with their increasingly

elaborated central organs, that nervous action may proceed

along these paths alone, and that the activity of the central

cells in the matured organism is involved in every expression

of so-called nervous force. It is as if a central government

devised and brought into existence by a community had

received in complete surrender, for the purpose of the work

being carried on with the greatest eflSciency and the least

friction, the entire control of the action of that community.

Such a government, though really the consolidated expression

of many individual wills, would appear at first sight to be the

luainspring of the action of all those who had so completely

given themselves up to its authority.

On the pathological side, then, this method of presenting

the genesis of the nervous centres has its application. As
certain peripheric stimuli have gradually contributed in the

healthy body (regarding both the hereditary and acquired

elements) to a normal organisation of the nervous system, so

certain stimuli, not so favourable in their nature, and acting

moreover perhaps on an organism with hereditarily weak points,

or " unstable " in character, may result in the production of a

badly organised nervous structure. And wlieu the nerve-

centres become thus mis-organised, their indissolubly associated

functions must be abnormal too. Thus, for instance, while we

rightly attribute the morbid symptoms which we call a disease

of the spinal cord to the structural change observed therein,

as proximately causing the symptoms, we may consistently

regard the structural derangement of the cord as resulting

from primary untoward action from the periphery, preventing

or marring the normal course of development And we may
compare the diseased cord which spoils the working of its

associated nerves to the calculating machine which is out of
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order, and whoso maker is not to be foand. The complicated

norve-structurc, once formed, is absolutely necessary to all

action ; tho contributory constituents have long ago sor-

rendered their initiatory powers. But by a reference to the

maker of the machin() tho cause, at least, of its disorder may
be manifested ; and thus may the consideration of the develop-

ment of the nervous centres tend possibly to throw some light

on tho processes of their derangement.

It is obvious that the more stable or earlier-organised parts

of the nervous system, being hereditarily comparatively

perfect, may (relatively to the individual) be regarded, both in

physiolon^y and pathology, as antc>cedent to functional action.

But the more unstable parts irresistibly remind us of how and

whence they came, and to duly understand some aberrations

from the normal in the case of nervous disease, we should

perhaps have this ever before our eyes, regarding some parts

of the nervous centres as dependent for their characters on
functional actions in the past, and capable of being modified

by its continued influence. For this view is probably true of

the whole nervous system when taken in relation with the

biological series.

It does not concern us here to trace the first appearance of

a nervous system in the animal world, any more than it does

to know what order is taken by the nervous link in the vital

chain of each individual. But given in man a highly dif-

ferentiated nervous system, it is impossible but that he will

suffer materially from its derangement in any degree. The
complexity of its arrangement and the imi)ortance of its mani-

fold functions are sufficient evidence of this. By it man is

brought into relation with the external world. It is at once

the highest in function, and the most liable to deiangement of

uU the systems. Nature's ** last work which seems so fair **
is

(){)en to the evil influences of what seem to be ordinary causes.

Tho highest functions of all may be irreparably damaged by

influences which are traceable by inference or conjecture

alone, and which reveal no morbid stamp when their asso-

ciated structures are examined in tho light of onr present

knowledge. But we are none the less sure that, though it

eludes our search, some ** havoc in tho tender colls ** of the
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brain haa yet been wrought And coming to subordinate

departments of the nervous system, less subtly constituted

than those whose structure is involTed in the manifestations of

insanity, we should not be surprised to meet with eases of

disease in which some peripheral disturbance, owing to inter-

ference with the nervous paths, had caused an alt^^ration, either

temporary or permanent, of the central nervous structures

—

an alteration sometimes to be detected and demonstrated by

comparison with the normal structure of healthy development.

Again ; as in the individual the most recently dififerentiated

and most complex structures are the most likely to suffer from

undue stimulation, so too we might expect to find certain

cases where the organism had a special liability to such

derangement, or an hereditary tendency to fail on the side

of the nervous system, even on the provocation of such

slightly undue stimuli as might be difficult to detect or im-

possible to demonstrate. We may have to deal with an

inherited "nervous constitution," the vagueness of which

much-used and much-abused term may be to some extent

diminished by the present point of view. That a certain so-

called '^ neurotic" tendency is found in certain families is

admitted by all clinical observers, and is in accordance with

what we think we know of the physiology of the nervous

system. There is a further point, again, which these con-

siderations illustrate. Although the neurotic tendency is

often inherited, it is not a matter of common observation that

this is the case with special neuroses or definite " nervous
"

diseases. We may have many different morbid expressions of

nervous action occurring in the same family, such as epilepsy,

or chorea, or jK^rhaps various forms of paralysis. And hysteria

in its multiform aspect (though no more multiform than

might well be expected if we duly regard it as want of proper

systemic nervous control) is often a notable mark of many
closely-related persons ; but the form which the hysterical

display shall take is largely determined by the physical and

psychical surroundings of each individual case, or, in other

words, by the nature of the untoward stimulus.

It is of course obvious that the application of this point of

view to the aetiology of any of the so-called " system diseases
"
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of the cord is beyond the region of demonstration. We are at

once confronted with the difficulty or impossibility of showing

how such ])ost-mortem lesions as arc observed in the cord can

have resulted in the manner suggested ; and with the further

obstacle, that in many cases we cannot prove the existence of

any obviously undue functional action at all. The hypothesis

must be regarded as merely tentative, perhape to be com-

pletely discredited by future knowledge, and must be granted

the full measure, due to all hypotheses, of a priori assumption.

Thus, in the case of any given specialised disease of the oord,

although in some instances obvious functional disturbance,

whether in a presumably predisposed individual or not, may
irresistibly direct our attention to its probable etiological

importance, yet in many others we can demonstrate no pro-

bable exciting cause. Then we may call to mind the inference

from other considerations which teaches us the presumable

existence of hereditarily unstable nervous structure, and the

probable fact of this instability being transmitted more as a

tendency than in any specialised form or expression. The
patient whose case puzzles us may have been the inheritor of

a nervous system thus characterised, and hence requires a

much slighter exciting cause (though that cause, be it remem-

bered, must be of a special nature) to bring about an ultimate

central change similar to that which, with an obviously great

exciting cause, may be presumably found in a better consti-

tuted individual. It is because the so-called system diseases,

especially those connected with changes in the white columns

of the cord called respectively poderior and lateral iolero$i$f or

" locomotor ataxy " and " spastic paraplegia,*' seem so difficult

to explain a;tiologically from direct observation, and yet from

their peculiar course are so interesting an<l important from

this \Hiii\t of view, that some hypothetical discussion of their

cause seems excusable. As careful anatomical examination

has progressed, so has it come to light that in certain diseases^

clinioiUy well marke<l, there are constant demonstrable posl-

morti>m changes, and, moreover, that these changes take a

phynoioffical direction, or follow a tract of tpecialfuneHcn, It

is) tiie question why this change should start into being in a

definite functional region that arrests the attention and de*
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mancU inquiry ; the progress of tho change once so started,

mainly along the same tract, presenting no great difficulty.

Tho disease clinically known as locomotor cUaxy is char-

acterised by the well-known sclerotic change in the pcwterior

root-zones of the cord on both sides ; and more recently it has

been shown with great probiibility that a definite set of symp-

toms, now best characterised by tho name of spastic parapiegiUf

but commonly called ** lateral sclerosis," is associated with a

similar morbid process, symmetrically affecting a part of the

lateral columns of the cord known as the crossed pyramidal

tract. The anatomical recognition of the latter disease does

not rest upon a large number of facts ; but the clinical picture

is very complete. The post-mortem change cannot be often

seen in the unmixed cases, as they run a long and indefinite

course ; but there is at least one case on record ^ which has

almost all the value of an " experimentum crucis."

It is this physiological or functional direction taken by the

morbid process that suggests some explanation other than tho

haphazard occurrence there of a primary inflammatory or

degenerative change. The peculiarity of the hx^alisation of

the mischief would meet with some explanation if it could be

admitted as possible that some morbid influence, or irritation,

—call it by what name, or express it how we will—working

molccnlarly, or otherwise (for in our ignorance it matters but

little what metaphorical term we use), can be transmitted from

the periphery to the centres, and bring about the ultimate

changes which are now recognised. We could then conceive

with some consistency that an over-excitation of motor or

sensory functions of certain parts might account for observed

changes in the tract or centres in immediate connection

therewith. In such a tract or centre the motor apparatus is

gathered, as it were, into a focus, and might represent in its

morbid state the result of untoward stimulation from the

periphery, just as in its healthy state it is the result of a series

of normally conveyed impulses.

Have we, then, any justification in fact or analogy for the

' A cMe broaght by Dr. Dfenfafeld, ot Maochester, before the Pathological

Sectkm of the reoeot InteraatioDal Medieal CongreM. See ' Tmtuactiona uf

Oottgnai,' Tol. i. p. 407.
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hypothesis of a functional origin for these definitely marked

diseases ? Considering the peculiarities which specially mark
the nervous system, it cannot bo expected that we shall find

any closely-related facts in iUustration of this hypothesis,

which fur its chance of life must mainly rest its defence on

tho absence of facts in positive opposition to it ; but the

following considerations appear to have some relevancy.

Tho clinical study of nervous diseases suirgests several

examples of more or less permanent disorder, which may find at

least a not unlikely origin in functional disturbance. Leaving

out of the question for tho moment the existence or not of

structural change demonstrable post mortem, we can call to

mind in this context the innumerable examples of confessedly

physical states, brought about and modified by influences

acting on some part of the nervous system ; these results being

tangible and demonstrable, though the so-called central organ

whose action takes part in the phenomenon must certainly

be looked upon as being affected in a very different way from

what we are in the habit of calling " structural " change. Tho
varied field of the so-called action of the mind on the body is

an illustration of this— where often a stimulus to some

of tho peripheral nerve organs, applied either directly or

indirectly through the medium of memory of analogical states

in the jmst, or mental action, causes an altered physicsl state

easily recognisable by the observer. Thus a word, or a

thought, will cause a blush; the blush being proximately

dependent on disturbed vaso-motor mechanism. The same

condition may be brought about by the purely physical ex-

))orinicnt of dividing a nerve. It is not stretching a point

too far to surmise that a constantly re])eated stimulus of the

first order, could it be attained, would bring about a state of

more or less permanent oongestiun of capillaries.

The influence of various sights, smells, and even thoughts, on

appetite and digestion is well known. Undoubtedly, a change

in tho physical state of the organs concerned causes the

nausea and indigestion that are so well known, in certain

kinds of temiieranients, to result from the untoward stimuli

alluded to. Atrophy of organs, of course, is obviously due in

many cjuhcs to their functional disuse; whih; hy|»erth»pliy is a
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eonBeqaence of their oYcr-use. Hypertrophy of the heart is

known to result from an undue strain uj)on this organ, dila-

tation being probably the first stage in the process. But as a

further result we often find fatty degeneration, accompanie<l

by an increase of the connective tissue. Here we have an

example of structural change occurring in ascertained lineal

descent from functional over-work. In some cases, as in

pregnancy, the cause of hypertrophy of the heart being not

continuous, or, in other words, the functional demand being

intermittent, the structural change is not permanent, and does

not go on to degeneration ; the whole process here may be

called physiological. But in most other cases the cause is

more continuous, and the morbid result is permanent. Thus
we see how narrow a line may divide a physiological pheno-

menon, demonstrable by even structural change, from a patho-

logical process which we call disease.

To come now to what is more proper to the subject in hand

—

the diseases referable to the changes in the spinal cord.

The most common and best-described example of the sys-

tem-diseases of the cord is the malady known as locomotor

atasy, or tabes dorsalis, which, by ample post-mortem observa-

tion, has been connected with sclerosis of the postero-exterual

columns of the cord. As the observation of this affection has

been made with increasing attention, so the manifold nature of

its symptoms has become more and more obvious. The 8yni|>-

tom of ataxy which, when the disease was first described,

occupied such a prominent position, is now rivalled or out-

rival le<l in importance by a host of sensory and even of

cerebral disturbances which must necessarily be taken into

account when considering the probable origin of the affection.

Some authors, as is well known, regard the disease as essen-

tially one of the sensory system, including the symptom of

inco-ordination. Doubtless in most cases sensory symptoms

of a pronounced character mark its onset. The prominence

of the sensory symptoms in locomotor ataxy has lately been

especially insisted on by MM. Pierret and Kougier of Lyons,

whose writings on this subject are very suggestive.

Various exciting causes of this disease have, from time to

time, been put forward. Before the post-mortem condition of
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the cord had been so carefully studied as it now is, a theory

of the functional origin of tabes enjoyed a much larger share

of attention than at present. It was a wide-spread opinion

that excessive sexual intercourse was its frequent or general

antecedent. This opinion, not traceable to any theoretical bias,

but presumably to some extent founded on a basis of obserya-

tion, has almost disappeared from the schools, owing to the

proved connection of the symptoms with structuml disease of

the cord. This definite sclerotic change, whether primarily

inflammatory or not, and wherever the exact histological seat

of its origin may be, now alone arrests the attention ; and

every known cause of such a change is called into requisition

to explain it. It is not here my intention to discuss this

matter in detail ; but this much may fairly be said, that no

reasonable theory of the origin of this definite and localised

change in the cord has as yet been started. Syphilis, that

inexhaustible cruse of {etiological oil, may be regarded as

having been weighed in' the balance of causation and found

wanting. Recourse was doubtless had to it, with that natural

longing for finality and logical rest which characterises the

minds of most of us ; but both on account of the wide pre-

valence of syphilis, and the known habit of its morbid deposits,

tchich do not make choice offunctional tracts, its supposed causa-

tive rdle in locomotor ataxy cannot be at all satisfactory to

the serious inquirer. The suggestion, in order to remove a

difficulty from the syphilitic theory, that the morbid process

may have been first diffused over the cord, and afterwards

become localised in the posterior columns, is somewhat gra-

tuitous, and certainly quite out of accord with the clinical

history of most cases of ataxy.

But though the origin of this disease is confessedly obscure,

there would appear to be some points of probability in the

older notion that it may lie in what is to the aAeoted indi-

vidual rt'ltttively excessive sexual excitement The far

greater fro<iuency of tabes in men than in women agrees with

this view ; and a very strong impression prevails both among
practical medical men and others that its causation is of this

nature.

I am unable to give adequate details in support of this
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positioii, haying been in the habit, iu common probably with

many others, of to a great extent ignoring this point in cases

which have from time to time come before me, owing to the

prevailing influence of modem teaching. But as I deprecate

these remarks being regarded as claiming any demonstrative

value, or as being anything else than barely suggestive, and

as I am not attempting here to discuss fully the pathology

of tabes, this omission is less inexcusable than it may seem.

Long before I was led to theorise at all on the subject, I had

difficulty in rejecting from my mind the probable influence of

sexual intercourse in the production of this malady. Some
cases that I have in my memory strongly impressed me at

the time of seeing them ; the patients themselves, without

previous knowledge of the name or nature of their disease,

being confident of its cause, and stating their opinion unasked.

These patients' accounts of their excesses were not equivocal

;

one man especially, with a previously clean bill of health,

giving a history where, during two or three years, increasing

indulgence had been accompanied by weakness and darting

pains in the legs, these symptoms having been relieved by

occasional short periods of abstinence. But a typical and

rapidly progressive case of ataxy soon developed itself as a

sequence, if not as a result, of what all would admit to be a

course of extraordinary venereal excitement.

A case is also within my knowledge of a young man of

unrestrained desires, who says that after frequent and exces-

sive sexual intercourse he often sufiers from symptoms which

appear to be temporary attacks of inco-ordination. A commoner

complaint, however, after undue indulgence, is that of neuralgic

{)ains in the extremities, more especially in the legs.

It may be said here that Romberg, one of the earliest

students of this disease, taught that loss of semen, when com-

bined with that hyper-stimulation of the nerves to which

sexual abuses give rise (L e. to the exclusion of mere sper-

matorrhcea), not nnfrequently favours the origin and en-

courages the development of tabes dorsalis.*

Now if this malady be regarded as one especially afiecting

' See Dr. Sioreking's TnnsUtion (Sydenham Society) of ' Romberg on Nervoiu

DiacMes,' •. t.

VOL. V. 2 G
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the sensory system, may not some little light be thrown npon

it by supposing the first step in the morbid process to be due

to abnormal stimulation of sensory organs ; and, assuming for

the sake of argument the frequency of relatively exceflsive

sexual intercourse as a forerunner of tabes, may we not

reasonably consider the intense and widely diffused sensations

accompanying the sexual act as an adequate source of disturb-

ance of an hereditarily unstable, or in some cases even of an

approximately normal sensory apparatus, provided that it be

admitted that structural alterations in the cord may result

from prolonged peripheral irritation ? And from this point of

view the greater frequency of tabes than of a system-disease of

the motor apparatus proper derives some little explanation.

The possible cause that will be presently suggested for the

disease called spastic paraplegia, or lateral sclerosis, vis.

over>work of the muscular system, is one that might be

expected on this hypothesis to be less frequently active. For

the natural demands for action on the motor apparatiu are

more constant than those on the sexual organs, and in a

normally constituted cord we should look for a greater margin

of functional activity to be allowed to the motor tracts without

risk of over-stimulation taking place.

It may at least be said that this view of the possibility of a

peripheral origin of the disease known as tabes seems to

harmonise to a considertible extent with all the characteristic

clinical facts. I am fully aware tliat the opinion of many
experienced, and deservedly high, authorities on diaeaset of the

nervous system is opposed to any dose connection between

tabes and the hypothetical cause under discussion. And were

I defending a thesis, instead of inquiring, I should not yeoture

to criticise existing views without bringing at least an equal

amount of experience and labour towards the solution of this

question. But it may be pointed out that just as in chorea, as

ably argued by Dr. Sturges in his recent works, the apparently

ordinary emotional causes which may produce it are neces-

sarily often overlooked, so, in this instance, what is really

relative excess of sexual indulgence might well be passed

unnoticed, quite apart from the number of cases where it mi^rht

be suspected, but purposely denied Of course if this seqmm *'
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of events cuuld be satisfactorily subetaiitiated, the question of

the causation of the disease would not be set at rest entirely.

But on the principle, " Causae non sunt multipHcanda) praeter

necessitaUitm," this hypothesis, serving to cover a large number
of cases, would deserve at least a front rank in the investiga-

tion uf the matter.

A few words may be said here on the arguments used by

those who, partly from certain clinical data, partly from theo-

retical reasoning, deny the sensory factor in the production of

inco-ordination, and whose position would, by implication, be

opposed to the probability of the origin of the entire disease

in disturbance of the sensory apparatus by peripheral irritation.

It would seem that the use of the term co-ordination often

causes aud implies considerable mental confusion. Because a

certain tract of the cord is found to be diseased in cases

characterised by a want of co-ordination, the minds of many
are satisfied with the conclusion that this tract is in some

special way the seat or the conductor of "co-ordinating

impulses." Now apart from the distraction which has been

caused by the pathological study of locomotor ataxy, the

question of a special seat or tract for co-ordination in the cord

would never have struck the philosophic neurologist. Physi-

ology tells him nothing of it ; but, rather than suggest a

search for it, would lead him to regard co-ordination as only

a functional aspect of the nervous system. Co-ordination

simply means the harmonious working of the nervous system

as expressed in muscular action, whether considered as a

whole or in its parts ; and is implied in the very notion of a

nervous system at all. That this harmonious working is

dependent on the proper conduction of afferent and efferent

impulses in connection with organised centres, or in other

words implies a certain relation between the sensory and

motor apparatus of the nervous system, would appear from a

physiological point of view fairly obvious ; and an impairment

of co-ordination, or want of harmonious action in any part,

would be referred to derangement of part of the apparatus

involved, causing a want of proper conduction of either sensory

or motor impulses. A special tract for the conduction or

localisation of " co-ordinating " impulses is as little wanted in

2 o 2
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pathology as it is hinted at by physiology. But thoee who

argue against the influence of the afferent factor on the pro-

duction of the ataxia of tabes, regarding it purely as a motor

morbid symptom, seem at least unconsciously prepoMeased

with the idea that some special seat must exist for what they

api)ear to treat as the co-ordinating " function," omitting in

thought to analyse it into its simpler elements. Forgetting

moreover, apparently, the fact that such a localisation has

been suggested only by the observed connection between

ataxia and disease of the posterior columns, and bearing in

mind that physiology has as yet given only sensory functions

to those ])arts of the cord, some have endeavoured to Und in

the lateral column the true seat of what they regard as co-

ordination, believing it must have a seat somewhere ; so that,

on this showing, the well-known and accurately defined lesion

in the posterior root-zones of the cord does not, after all,

account for one of the most important symptoms of the disease

in question.

The clinical evidence called in to support this view is

based on the quotation of cases where inco-ordination is

observed without loss of sensation ; or where ansesthesiA takes

place without ataxia. Quite apart from the fact that the cases

are, to say the least of it, very rare and questionable where

some degree of anaesthesia does not obtain in connection with

ataxia, the confessedly diilicult subject of the due investigation

and valuation of the symptom of aniesthesia should prevent

us drawing any very imjwrtant conclusion from the little we

know of the matter. We learn but very little from direct

physiological experiment on sensations, and especially of

sensory conduction in the cord. The subject is beset with

obvious difliculties ; and though investigators speak with almost

one voice regarding the motor functions, there is palpable

discord among them respecting sensory phenomena. But
when we remember (to quote from Foster's work on Physio-

logy) " that an afferent impulse passing along an afferent

nerve may in certain cases, simply pru<iuc^ a change in our

consciousness, unaccompanied by any visible movements, and

in other cases may give rise to reflex movements, or modify

existing reflex or automatic action without causing any change
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in onr consciousness," we shall at least see that it is premature

to deny the afferent or sensory factor in the production of

inco-ordination, on the strength of such cases as we have

alluded to. This question is argued at some length by

Profe8.sor Erb, in his article on "Tabes,*' in Ziemssen's

'CyclopiediH,' whore I think, in his advocacy of the exclusively

motcr nature of the ataxic symptoms, there is betrayed the

confusion I have referred to concerning the word co-ordination,

and this partly gives a bias to his arguments and quotation of

cases against the possible part played by the sensory side of

the nervous system in the production of inco-ordination. The
consideration of this question illustrates the danger there is in

attempting to make physiology too soon—to build up a

physiological theory on pathological facts or clinical observa-

tions alone. The lines of physiological and clinical investiga-

tion, though often giving mutual help, must be kept distinct

;

the inferences of the latter being never looked upon as the

dicta of the former. In the case we have been glancing at

we have scientific warrant in maintaining only the concomitance

of certain symptoms with a certain observed change. This

fact is established. But we may not thereupon invent a

function to plausibly occupy an insufficiently explained

structural locality. This fallacy and confusion, although con-

fessedly not put forward as a theory, or baldly stated by any

writer, nevertheless seems to lurk deeply in many discussions

on the subject.

To take now another example of the system-diseases of the

cord, which may serve on the motor side as a counterpart to

tabes on the sensory side. The disease now known as primary

lateral aderonSy or tpastie paraplegia, must be regarded, owing

to the admirable work of Professor £rb, as a clinical entity
;

and, though in all probability less common than tabes, is being

recognised with increasing frequency. It is true that the

evidence of the associated cord-change rests upon very few

observations; but taking into consideration what has been

indubitably made out, and what is known, moreover, regarding

other forms of sclerocds in the lateral columns, in conjunction

with the concomitant symptoms observed—this disease must

challenge the attention of those interested in the aetiology of
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the system-diseases of the cord. It is believed that certain

tnurts symmetrically placed in the lateral colnmns of the conl

are especially occupied in the conduction of motor impulses

towards the periphery ; the normal conduction of these

impulses implying, too, the control, or exhibition, of reflex

action. Difficulty of motion, stiffness of the legs, and an

exaggeration of the reflexes, are the prominent clinical symp-

toms connected with this form of sclerosis. Is there any

clinical justification for supposing that the cord -change

existing here may be secondary to undue stimulation of the

motor apparatus : granting, for the moment, the possibility of

a pathological eff*ect being wrought on the concentrated nerve

masses of the motor tract in the cord by undue irritation of

the motor nerves of the periphery ? Certain points, both nega-

tive and positive, seem to favour such a supposition, though

they may be not sufficiently obvious to claim recognition.

There is no theory, even vaguely accepted, as to the etiology

of this affection, definite as it seems to be. The syphilitic

explanation has not been seriously broached, and by most

authors is rejected, to fall back on " cold," possible injuries,

and such-like general hypotheses—so general, as almost to

defy either proof or disproof. One positive point, however, is

noticed by those who have written on this disease : it occurs

comparatively frequently in men—and in muscular men. It

is perhaps in this class that we may expect to find the material

for a disease hypothetically producible by excessive demands
made on a possibly unstable nervous apparatus : for here it is

more likely that muscular overwork might take place, and the

possessor of the strongest muscles is not necess^irily the subject

always of the most perfect nervous control. It must 1>u

remembered, too, that this disease, anatomically characterised

by sclerosis, most marked in the lower part of the cord, begins

generally in the lower extremities, which are more liable to

continuous overwork than other parts of the body. In some
cases of this disease, moreover, excessive action of the muscles

can be clearly established. One case especially,* which has

lately been under my care, may, I think, be taken as supjiort-

ing this view. It is that of a young acrobat or omt'irticniist.

• 8m • Brit. Med. Jounid,' Dee. 9, 188S.
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aged twenty-one, who about eighteen months ago began to

complain of weakness and tremulousness of his legs. When
he first came under my observation he had not developed

ankle clonus or the spastic gait, and the knee-phenomenon

was not markedly exaggerated. With rest he made some

marked improvement for a time; but he again took to his

work, and gradually became, what he is now, a typical specimen,

as far as clinical observation alone can demonstrate, of a

"spastic" paralytic. For six months previously to June in

the present year he had been performing, against my advice,

literally nightly in Berlin and Paris, being obliged more and

more to favour his legs by confining most of his " business " to

his arms. This youth had been an acrobat ever since four

years old. With the exception of having been a " delicate
"

child, his health appears to have been very good up to the

time of his legs beginning to fail. The rest of his family were

always strong, and are following the same occupation as

himself. I satisfied myself without doubt that he had not had

syphilis.

A case of this kind irresistibly turns our attention to the

possibility of its functional origin, though of course much
more observation is wanted. Taking into consideration the

history of the case, the mode of its onset, the amelioration of

the early symptoms by rest, and the extreme difficulty of

suggesting any other plausible explanation for this typical

case, it may be said that the hypothesis of its functional origin

covers the facts before us ; and, provided it be not shown to be

contrary to others, may possibly, if tentatively held, with full

readiness to drop it in the light of further knowledge, be

found of some service in the study and treatment of paraplegic

symptoms.

Other affections ranked under the head of system-diseases

of the cord I do not propose to discuss here. Progressive

muscular atrophy, and the disease long known under the name

(now proved inaccurate) of infantile paralysis, whose morbid

anatomical concomitants are localised in the grey anterior

cornua of the spinal marrow, present some differences in

character from the affections connected with lesion of the

white matter that we have been discussing. The lesions here
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do not tiiko a physiological course in the disease known as

polio-myelitis anterior ; and the existence of a primary inflam-

mation, especially aflecting the grey matter of the cord, and

occurring, as it is believed, in the cervical and lumbar

enlargements, is not out of harmony with the clinical facts or

the anatomical conditions of the case. The chronic change in

the anterior comua observed in progressive muscular atrophy,

corresponding as it does in position to the entry of the nerves

supplying the affected muscles, is not contradictor}' to the

theory of the functional origin of the disease. That the mis-

chief begins in the periphery is held by several observers, both

clinical and anatomiciil, and many facts in the history of tliese

cases seem to favour this point of view.

Certain affections of more or less permanence, characterised

by paralysis or spasm, but which are not as yet connected with

any observed central change, may be here alluded to, as

apparently of functional origin, and illustrative of the point

under discussion. The frequent great chronicity, for instance,

especially when not sufficiently regarded at the outset, of

scrivener's palsy, or writer's cramp, would lead us to suppose

that some central change had taken place. The marked

failure of co-ordination seen in this disease seems to imply

some kind of disorganisation of the central structures imme-

diately concerned in the previously harmonious action of the

muscles. Yet the apparently functional origin of such an

affection as this is very striking, and widely believed in.

There is, moreover, reason to believe that it is most often seen

in members of " neurotic " families.

The prognostic and, possibly, the therapeutic aspect of this

method of regarding some of the system-diseases of the cord

deserves perhaps a few words in conclusion. The obvious

physical result of overwork (whether the overwork be r^^arded

as absolutely primary in causation or not) in such a disease as

scrivener's palsy calls loudly on Rest for its cure or relief; and

if taken in time, the disease frequently yields to this rational

treatment.

With respect to the prognosis, and perhaps the propli\ lu^ iic

treatment, of spastic paralysis and tabea, a possible hint may
hence be derived. The established disease of coiUBe implies
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the structural central change ; and treatment here can do little

or nothing. But the study, when poesible, of early untoward

symptoms which, though known often to precede the well-

reoognised disease, yet, according to the hypothesis of

functional disturbance, may not portend the necessary sequel

of the full-blown malady, might help in some cases to prevent

the hopeless and dogmatic diagnosis that is in danger now of

being given, even on the strength of a single, and especially

a newly-observed, symptom ; and perhaps in some few cases

might hinder the occurrence of the incurable malady. It is

possible that in these days of minute and microscopical re-

search we may sometimes fail to hold ourselves off, as it were,

and take a look at our facts from a little distance. To get a

true notion of our object we must vary our focus and our points

of view. And just as the clinics and pathologies of pulmonary

consumption are in some quarters regarded, with apparent

satisfaction to the mind, as already entirely revolutionised by

the discovery of the tubercle bacillus, and the accumulated

experience of past observers in the field seems to be over-

lightly, or at least prematurely, set at nought, so in neurology

the recently-studied changes in the cord may tend to engross

the attention of observers too entirely as ultimate facts, and

thus perhaps prevent us from reaping the advantages that

sometimes result from merely changing our point of view.



DEAFNESS IN HYSTERICAL HEMIAN.^ISTHESIA.

BY O. L. WALTON, M.D., b08TuN, L.b.A.

Among the perversions of sensibility to which hysterical

patients are subject, that of hcmiaua;sthesia is one of the most

common, and the study of its various phenomena well illus-

trates the fact, that this disease is as subject to given laws and

as worthy of scientific investigation as any other ; a fact which,

if not at present universally accepted, is rapidly becoming so,

thanks in great measure to the efforts of Professor Charcot and

his pupils. It is at his suggestion that I have examined the

hearing of the patients (numbering thirteen) with this affec-

tion in the Salpetriere, the result of which examination it is

the immediate object of this paper to report

Before, however, entering ujKDn this branch of the subject, it

may not be out of place to devote some space to the general

characteristics of the symptom under consideration. A know-

ledge of these characteristics is especially important, inasmuch

as the diagnosis must sometimes be made between hysterical

hemiana,>sthe8ia and that due to an anatomical lesion.

Hemianocsthesia is one of the more common of the lasting

symptoms exhibited between the attacks by hystero-epileptics,

to which class belong the majority of the cases examined, all

conforming more or less closely to the classical type. There

exists in these cases a loss of sensibility, occupying the whole

of one side of the body, generally limited sharply by the

meditin line, though not always so well defined, as for instance

in the case reported by F^r^* in which a sensitive spot, the

size of the hand, was found behind, between the doisal and

lumbar regions, and another of similar siie near the navel. The

* *• NolM poor nrrir k Yhi/Mn (l« HijaMiu^pOeiisi* ; " * Arahim ik Neoto-

logte,* Not. 8 ud 0. 1882.
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anaesthesia may be complete, involving loss of sensation of

touch, pressure, heat, cold, and pain ; or it may be incomplete,

in which case analgesia, with or without thermo-ansesthesia in

the more common variety. The antesthetic side is generally

paler and colder than the other, and blood flows less easily

from the prick of a pin or other instrument. This condition of

ischsemia, which is, however, rarely found existing to such

a degree, can explain, after a certain allowance for exaggera-

tion, the so-called miraculous cases in the Epidemic of

St. Metlard, in which strokes of the sword failed to protluce

hemorrhage.*

The anaesthesia is sometimes limited to the integument, and

sometimes extends to the deeper parts, muscles, bones, articu-

lations, mucous membranes. The abdominal viscera, however,

do not seem to share in the anaesthesia ; on the other hand, the

so-called " ovarie " generally exists on the affected side ; that

is to say, an extremely sensitive spot is found in the region of

the ovary, pressure on which, if the patient is subject to hys-

tero-epilepsy, can induce one of the attacks, the nature of

which has been so carefully studied in the wards of the Sal-

petriere, and which has been made the subject of an admirable

volume by Richer.* Forcible pressure over the same region is

capable of cutting short an attack once commenced, and for

this purpose various belts have been made, resembling trusses

by means of which constant pressure may be applied over the

ovary. That this sensitive region really corresponds to the

ovary is placed beyond a doubt by the fact that it gradually

rises during pregnancy with the rise of the uterus, and falls

again after parturition.

The hemiana3sthesia is more commonly located on the left

half of the body, but it may change to the opposite side in the

same patient, together with all the attendant symptoms of

special sense which will be presently mentioned. This change

may also be effected at the will of the observer by the use of

one of the many so-called sesthesiogenous agents. In some

Charcot, ' Le^n*,' ice, p. 303. Jolly quotes • chanieteriatio eue of ischa-

mU dearribed bj Rownthal :
' Allg. Wieo. med. Zeit,' 1876.

* '£tude« clinique* sur lliTBt^nv^pilepae on gnuide hysUrie.' Par Dr. Paul

Richer. Paris. 1881. (Stfe reTiew in * Bbadi,* Jan, 1882.)
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cases the anfesthesia occupies both sides of the bofly, though

not always in the same degree, and these cases are particularly

favourable for examination with regard to the symptoms of

sight, hearing, &c., as the affection of the special senses corre-

sponds in degree with that of the general sensibility. Con-

tractures, when present, occur as a rule on the anaesthetic side,

and the motor force, as shown by the dynamometer, is generally

found somewhat diminished. The loss of sensation, far from

inconveniencing the patients, is often not noticed by them

until the attention is called to it, and they sew, knit, and

perform other duties without the least disturbance.

With regard to the share which the special senses take in

this affection, I cannot do better than to quote verbatim the

account given by Fer6 :*

—

" In the hemiancesthesia of hysterics the insensibility extends

not only to the skin and mucous membrane, but generally also

to the organs of sense ; the sight, the smell, the hearing, the

taste, are equally diminished on the same side. There is

generally present, in one word, a sensitive sensorial hemi-

anaesthesia. Still, the organs of sense may be unaffected, or

only slightly involved. The eye, for example, which in the

case of complete anaesthesia is the seat of the characteristic

disturbances, advancing sometimes to total loss of vision, shows

more often a concentric retraction of the visual field, corre-

sponding generally with achromatopsia, more or less pro-

nounced.

"The colour-blindness is sometimes complete, but is fre-

quently partial ; certain patients lose, for example, only the

perception for violet,' and in general there is a correspondence

between the degree of retraction of the field of vision and the

degree of achromatopsia.

'* It is a fact which has attracted little attention that the

sensibility in general of the eye, tlie sensibility of the con-

junctiva and cornea, bears a dose relation to the special sensi-

bility of that organ. The patients whom we have been able to

• •*No(M poorteiTir klliirtolr«(lerh7iUf»4|ia«|Mi«:'**ANUvw<iaN0aio>

logia,' Noc 8 and 9, 1882.

• *• Vlol«t U tb« cokmr fbrwhieb tb« field of Yiidao I* phjsioloffioiaiy tte kwl
tBiaMhd, tbaraion Um flnl to diMpp«r on ntiMtkio of Uie tImoI iokL**—

Lukkdt, * Logons ma le dk^pMMtie 4m olxlioo d«o jewi,* p. 15S.
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obeenre, who have presented no retraction of the field of vision,

and no achromatopsia, have preserved the sensibility of the

conjunctiva ; those who have lost their vision for one or more

oolours, and who have a retraction of the visual field more or

less regularly proportional, have lost not only the conjunctival

sensibility, but also that of the cornea. In the latter case, if,

while the patient directs the gaze fixedly at some object, one

advances a little roll of paper, one sees the eye and eyelids

remain immovable as long as the foreign body does not come

into the field of the pupil. The oculo-palpebral reflex is

obtained quickly if, instead of advancing the object to contact

with the membranes, one only advances it part way in the

median line. The reflex is then determined solely by the

stimulation of the retina, which, though it has lost the power

of perceiving colours, can distinguish light and darkness. In

the pure hemiansBsthetics, or in the total anaesthetics with

predominance of one side, one can by the magnet, the static

electricity, or the other well-known procedures, transfer the

ana\sthesia, and make a counter-demonstration with constant

results. There is then in hysterical hemianesthesia a con-

stant relation between the cutaneous insensibility and the

sensorial insensibility. And this constant relation exists not

only when the anaesthesia extends over the whole of one side

of the body, but also when it is more or less limited. When
one causes the disappearance of the hysterical anaesthesia by

static electricity, one sees the anaesthesia return at the end of

a certain time, the return commencing in a localised region,

varying in different subjects, and having in general no rela-

titfti to the distribution of the nerves. In one of our patients

the insensibility returns in the first place over a limited zone,

which includes the eye, the conjunctiva and cornea, and

the sensorial anaesthesia returns with that limited tactile

insensibility."

The same author mentions the unilateral deafness which

appears in these patients, and states that the general sensi-

bility of the external auditory canal (not the tympanum)

varies with the acuity of hearing, just as that of the con-

junctiva varies with the field of vision for colours. He draws

the conclusion that there exist in the brain sensitive centres,
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which supply in common the organs of special sense and the

integument covering them.

Jolly ' remarks that functional deafness is sometimes noticed

in severe cases of hysteria, remaining after violent attacks,

and combined with other anaesthesia, adding that it may, like

hysterical blindness, suddenly disappear, and be replaced by

other hysterical symptoms.

Uspenski ' has lately reported two cases of hysterical deaf-

ness, accompanying anaesthesia of the face and external meatus,

in one case complicating lesion of the ear, while in the other

the physical examination revealed no defect In both these

cases the functional deafness varied with the cutaneous anas-

thosia, and in both cases a marked improvement appeared

on the application of the galvanic current to the cenrical

sympathetic.

GeU6 has made measurements respecting the distance ne-

cessary for distinct audition during the " transfer " of hemi-

anfl?sthesia, confirming the law that cessation of anaesthesia on

one side of the body involves its appearance on the symme-
trical part on the other side of the median line.

Urbantschitsch has reported a case of hysterical hemi-

anesthesia with the "transfer." The subjective noises, and

hypersesthesia for loud tones which existed previously in the

non-anffisthetic, were transferred to the aneesthetic ear. The
deafness, which was complete, passed meanwhile to the pre-

viously hyperwsthetic ear. Before the transfer the • strongest

galvanic current (40 Siemens-Halske elements) produced on

the aflectcd side neither auditory nor optic symptoms, while

six elements on the unaffected side produced such violent

vertigo as to prevent the establishment of the auditory formula.

This relation was reversed by the transfer.

With regard to the genuineness of the aniesthesia in these

cases. It must be remembered that the {>sychological state of

hysterical patients is such as predisposes to deceit, in view of

which the explorations are conducted at the SalpStri^ with

• ZicniMon's ' Ilandburh.' Bd. xii. 2. 1877, ^ 584.

* ** Taubheit coniplioirt mit hyitciiseher NmirtMe and hjstrriarbo TaabbdC**
' Bt P«U<nburK mvd. Wocli«tuKbr.' 1SS2, Nn. 8. B«|iort«d alto iu NvurolofbclMi
CcntmlbUtt,' Oct. 15, I8SS.
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all the precautions necessary to its detection. That simula-

tion played a part in any of the cases here reported was out of

the question, for apart from the various precautions taken, the

very regularity of the results precludes deceit.

The inadequacy of ** expectant attention " in explaining

these results becomes evident on considering the cases in

which the loss of hearing for sounds conducted by the bone

was lost, while that for sounds in the air was retained. It is

absurd to suppose that a number of patients, hitherto unex-

amined in this respect, on being separately questioned should

be found to coincide with regard to this symptom, and in a

degpree proportional to their several grades of anaesthesia.

Coming now to the special division of the subject, we may
divide the patients for convenience into three classes, and

consider the hearing in each class separately. The first class

comprises the patients with complete anaesthesia on one side,

the other side remaining intact. The teeond class includes the

patients with incomplete anaesthesia on one side, the other side

remaining intact. The third class includes those patients with

ansBSthesia more or less complete on both sides. The degree

of anaestliesia in these cases is rarely the same on the two

sides.

In the first class, as in all, the anaesthesia extends to the deep

part of the ear. The anaesthesia being complete in this class,

the tympanum may be touched without any acknowledgment

of sensation, and without the least reflex movement. In such

a case the patient will be unable to tell with the eyes closed

whether there is an instrument in the ear or not. Touching

the deep parts of the opposite ear in these patients produces

the usual disagreeable sensation and reflex movement, gene-

rally indeed exaggerated. That the anaesthesia extends to

the middle ear is seen by the fact that insufflation by the

Politzer air douche produces no sensation in the ear of the

affected side. This is a fact to be borne in mind in the exami-

nation of these cases, for if the patient s sensations were relied

on, the Eustaehean tube might be supposed impermeable.

In this class of patients neither the watch, the voice, nor the

tuning-fork is heard by the affecte<l ear, and no tuning-fork is
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heanl on this side when vibrating against the skull. The
tuning-fork vibrating in contact with the forehead or teeth ia

heard only on the healthy side, in direct opposition to the cases

in which the loss of hearing is due to defective conductibility

in the ear, and in which the tuning-fork so placed is heard

more distinctly on the affected side.

In the second doss of patients, those with incomplete aiues-

thesia on one side, the loss of sensibility in the ear corresponds

as a rule to that of the body in general. A common form

consists in analgesia with thermo-ansBsthesia and diminution

of tactile sensibility. In {mtients exhibiting this d^free of

anaesthesia, the tympanum of the affected ear may be touched

without producing any unpleasant sensation, the touch being

only faintly perceived, and being followed by no reflex. The

air douche produces a slight sensation. The degree in which

the hearing is affected varies within certain limits, but has

been found lessened in every case examined. In some of these

cases is found a diminution in the hearing for sounds conveyed

by the air, and a diminution or loss of hearing for sounds con-

veyed by the bone. In these cases the watch, voice, and

tuning-fork, all of which are heard at a normal distance, or at

a distance abnormally great, by the unaffected ear, are heard at

a half or a third of that distance by the affected ear, or perhaps

only in the immediate vicinity ; while the watch or tuning-fork

placed on the bone behind the ear on that side is heard faintly,

or not at all, when the ears are closed. In these cases the

sound of the tuning-fork vibrating on the forehead or teeth

will predominate on the healthy side if the heariug for sounds

conveyed by the bone is diminished in the affected ear, and

solely there if it is lost. The hearing may be approximately

or absolutely normal for sounds conducted by the air, and lost

entirely for soands conducte<l by the bone, as in the case of one

jMtient who can hear all tuning-forks distinctly in the air, and

can hear the watch, normally heard at 80*100 ctm., at a distance

of more than a metre, while no tuning-fork is heard on the

affected side when vibrating against the skull at any point, as

long as the ear is closed. In the normal condition, closing the

ear, as is well known, intensifies the sounds conducted by the

1m me.
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In regard to the third dau of cases, in which the ansBSthena

is total, the completeness of the anesthesia is rarely the same

on both sides, a common form being complete hemianeesthesia

on one side, and analgesia on the other. These cases are par-

ticularly interesting as regards the study of the hearing, for

the degree of deafness always corresponds to that of the anaes-

thesia. To illustrate ; one patient has complete hemianeesthesia

on the left, and analgesia with diminution of tactile sensibility

on the right. This patient cannot feel the contact of an

instrument with the tympanum on the left; on the right she

feels the contact more or less distinctly, but it gives rise to no

unpleasant sensation. On the left she he4ir8 neither watch,

voice, nor tuning-fork, even in the immediate vicinity, and no

tuning-fork vibrating against the skull. On the right she

hears all with greater or less distinctness by the air, but per-

ception for sounds conveyed by the bone is absent. A tuning-

fork vibrating against the forehead or teeth is not heard at all

when the right ear is closed, though with the right ear

open the same tuning-fork may be heard by the air quite

distinctly.

Another patient has complete hemianaesthesia right ; incom-

plete, left. She feels nothing when the right tympanum is

touched, but a slight sensation when the left is touched. The
air douche produces a faint sensation in the left, none in the

right. This patient hears no sound on the right, whether

conducted by the air or by the bone. On the left, the watch is

heard on contact only. A tuning-fork placed on the bone

behind the left ear is heard faintly when the ear is open, and

still more faintly when the ear is closed. No tuning-fork

vibrating on the forehead or other part of the skull is heard

at all.

In this case the hearing, which is completely lost on the

right, is greatly diminished on the left, both for sounds

conducted by the air and those conducted by the bone.

These two cases will serve to illustrate this class, in which

an infinite variety may be imagined, the general character

remaining the same.

A noticeable feature in all these cases, and one which throws

some lighten an important ])liy'ii<'1'>"i<it1 «nbi('<'t, i« tl>o nni-

OL. V.
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formity with which the deafness fur sounds conveyed by the

bone exceeds that for sounds conveyed by the air. This is

probably due to the fact that the vibrations conveyed to the

ear by the air are better adapted for the irritation of the peri-

pheral auditory apparatus than those conveye<l by the bone.*

When then the receptive jwwer of the auditory centres is

lessened, as is probably the case in the hysterical jntients, the

hearing for sounds conveyed by the bone disappears before that

for those conveyed by the ear. This enfeeblement of the

auditive centres in hysteria is quite analogous to that in old

age, in which, as is well known, the perception for sounds con-

veyed by the bone disappears before that for sounds convoy. 1

1

by the air, the former being sometimes completely lost b«l"i.

the age of sixty.

Some authors attribute this condition in ajro to a lessening

of the conductibility of the bones of the skull, which is a very

improbable explanation, for if the conductibility of these bon(>s

for vibrations l>ecomc8 altered as age advances, it is probably

rather increased than decreased with their increasing solidity.

The ears, meanwhile, of the large majority of iK»r8ons undergo

such changes as age advances, thickening and indrawing of

the tympanum, closure of the Kustachean tube, d'c, that com-

parntively few jjersons at sixty j)reserve the normal conducti-

bility of the tissiies of the ear. ^Vs far, then, as the conducting

media are concerned, the deafness for sounds conveyed by the

bones should never be expected to precede that for sounds

conveyed by the air. When the hearing for the former sounds

disappears first, it must mther be attributed to the gradual

enfeeblement of the auditory centres in the brain. In tho

hysterical patients there can be no question of a change in tho

conductibility of the bones, but all symptoms must be referretl

directly to the nervous system, and in these cases, as has been

teen, the hearing for sounds conveyed by tho bone always

disappears first On this question, as on many others in the

physiology of the nervous system, these hysterical p«ticnt^

point the way to the most satisfactory solution.

' Thai Uib ii nMj the OMe ia vrident from ib« ainple esparienee that •

tantng-foik, ftwbly vibrating, is heard maoh longer thnwgh the air than tliroogb
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It need hardly be added that the condition of the ear

itaelf may modify the eases to a certain extent, a fact not to be

forgotten ill the analjrsis of the cases, for distinction must be

made between deafness due to a cessation of function of the

auditory centres, and that due to an accumulation of cerumen,

or to a chronic catarrh of the middle ear. The examination

by osseous conductibility is here of the greatest value, for

whereas obstruction in the ear itself intensifies sounds con-

ducted by the bone, such sounds are the first to disappear in

hysterical deafness.

The following cases, typical of all, will serve to illustrate

the three groups of {wtients mentioned.

Case I.—Mile. Bl , 20 years old. Complete hysterical

hemianaBsthesia, left.

Senses of taste and smell lost on the left. With the left eye

patient distinguishes only the colour red.

Examhiation of the ears shows membranes normal. Touching

the tympanum is neither felt nor followed by a reflex move-
ment on the left. On the right the sensibility is normal.

Politzer air douche not felt on the left.

Examinaiion of hearing.—The patient hears neither the

voice, the watch, nor the tuning-fork on the left ; the two

latter, whether in the air or on the bone. The watch (heard

normally at a distance of 80-100 centimeters, is heard on the

right at 85 centimeters. On the right the voice, whispered

and murmured, is hetird at a normal distance, and all tuning-

forks are well heard, whether vibrating in the air or against

the bone. The tuning-fork placed on the teeth or forehead is

heard only on the right.

Case II.—Mile. Card , 16 years of age. Incomplete

hemiantesthesia, left ; the sensations of pain and of cold are

lost, and that of touch lessened. Retraction of the visual

field, left. No achromatopsia. Sense of taste entirely, and
that of smell nearly, lost on the left.

Examinaiion of ears showed right tympanum normal ; the

left indrawn and opaque. Left £ustachean tube impermeable.

Touching the left tym{>anum produces only a faint sensation.

Examinaiion of hearing.—Patient hears the watch at 130

centimeters on the right; only at contact on the left. The
2 H 2



468 DEAFNESS IN HYSTERICAL HEMIAN.ESTI1ESIA.

whispored voice (using the word " cinq ") heard normally at

about 10 meters, is heard on the right at 14 meters ; on the

left at 20 centimeters. All tuning-forks are heard in the

air on the left, but none on the bone. Neither the watch

nor tuning-fork placed on the bone with the ear closed is

distinguished on the left. A tuning-fork placed on the fore'

head or teeth is only heard on the right.

Case III.—Mile. Lim , 19 years old. Incomplete

hemianacsthesia, left

Special semes.—Patient distinguishes all colours on the right

;

only the red and green on the left. Retraction of visual field,

left. Taste and smell are entirely absent on the left ; slightly

diminished on the right. V. = 5^ right ; f^ left.

Examination of ears shows the membranes approximately

normal. Toucliing the tymptinum on the left is felt, but

produces no reflex movement nor disagreeable sensation. The
deep parts of the right ear preserve their normal sensibility.

Examination of hearing.—The watch is heard on the right

at 56 centimeters ; on the left at 13 centimeters. The whisper

is heard on the left at 30 centimeters. The tuning-fork is

heard normally on the right, both by the air and by the bone.

The tuning-fork pitvced behind the ear is not heard when the

ears are closed. The tuning-fork vihrating on the forehead or

teeth is heard on the right.

Case IV.—Mile. Mig , 16 years of age. Complete

anaesthesia, left ; analgesia, right, with diminution of tactile

sensibility. M%ueular sense preserved ; odour lost on the left,

diminished on the right. The same is true for the taste. On
the left, sees only the colour red. On right, all colours. Visual

field greatly contracted left, V. = 1 right ; \ left

Extmination of ears shows the membranes normal. Touching

the mcnibnine is not felt on the left, slightly on the right

Examinaiion of hearing.—Patient hears the watch on the

right at 120 centimeters; on the left, not on contact The
voice is not heard on the ](>ft. The tuning-forks are not

heard on the left, either in the air or on the bune ; on the

right they are heard in the air, but not on the Ixme with tlie

car clo8e<l. The largest tuning-fork, placed on the forehead,

is unheard when the right ear is dosed.
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The second and last oases illustrate a condition not un-

common in hysterical hemianfiesthesia, i.e. an unusual acuteness

of hearing on the unaffecte<l side. The watch, hettrd normally

at 80-100 centimeters, was heard in one case at 120 centi-

meters. This acuteness of hearing was transferred, without

diminution, to the other ear in Case lY. (in which the mem-
branes were normal) in the experiment to be immediately

described.

The transfer.—The fact that hysterical hemiansesthesia,

with all its symptoms of special sense, may change its seat,

and that by means of certain agents this change may be

brought about at the will of the operator, has been known for

some time. This change has been known as the " transfer."

In 1878 Charcot called attention to the so-called "oscilla-

tions," which are merely a continuation of the transfer.

Rumpf * has demonstrated, by a series of careful experiments

with the compasses, that similar oscillations of sensibility from

side to side take place under physiological conditions. The

oscillations in hysteria have been made the subject of careful

study by Richer, the result of whose researches were published

in the * Progres Medical ' (Nos. 46 and 47).

To quote several of his conclusions :

—

** IIL The oscillations take place in the same way, whether

the testhesiogenoua agent be removed or maintained.

" IV. The oscillations exist as well for the special as for

the general sensibility.

" VI. The duration of the oscillations is very variable ; we

have observed oscillations of several seconds, and others of

twenty minutes. They may last even longer. One may say

in a general way that the oscillations are the shorter and the

greater in number, the more easily they are produced.

"VII. When the oscillations are finished, the patient

remains, as far as sensibility is concerned, in a state of re-

lative stability. We have observed three varieties. 1. The

patient recovers, for some time, total sensibility. 2. The

patient remains in a state of transfer, i. e. if she was hemi-

antcsthetic on the left before the exi)eriment, she remains for

I « Uiiha den Trnnafert;
'

' UcrHnor Klinischer WochciiBchrill,' 1879, No. SO.
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somc time hemianflDsthetic on the right ; perhaps one should

consider this condition merely a prolonged oscillation of

which the end has not been observed. 3. Finally, the patient

finds herself in the same condition as before the experiment.*'

The study of these oscillations is especially interesting in

connection with the study of special sense, and observation of

the several varieties mentioned above shows that the same

rule holds good in all, for the hearing as for the other senses,

i.e. that displacement of anaesthesia on one side is accom>

panied by its appearance on the other, and always to a oor-

resjKjnding degree. Given a patient who hears perfectly by

air and bone on the left, but who has complete deafness on

the right, after the transfer she will hear perfectly (there

being no obstruction in the ear itself) by air and bone on the

right, while she will have completely lost the hearing on the

left. This condition will change from side to side during the

oscillations, until the patient arrives at one of the states of

relative equilibrium mentioned by Richer. The sensitivenesB

of the tympanum will oscillate in a corresponding manner.

Given, again, a patient who has lost on the right perception

for sounds conveyed by the bone, but preserved that for

sounds conducted by the air, the siime condition will W found

on the left after the transfer.

If ol)8tniction exists in the ear itself, the hearing by the air

will only return after the transfer to the degree which is to be

exj)ected with such obstruction. This was well illustrated in

the case of Mile. Card ^ whose left tympanum was normal,

but whose right indrawn and opaque, while the Eustachean tube

on the right was impermeable. The transfer being made in

her case, while the hearing by the bone is lost on the left, and

that by the ear retlucetl to such a degree that the watch is

only heard on contact, the hearing on the right is recovered

for sounds conveyed by the bono, while that for sounds con-

veyed by the air only retume<l to a slight degree. That is to

say, the watch, which before the transfer was only heard by the

right ear, on contact was heard after the transfer at a dittaaoe

of 10 centimeters. This recover}' must be in her ease ooo-

siderod a i>erfect one, as far as the auditory nerve is ooooemed.

Both membranes being normal in any ease, the ssme degree



DEAFNESS IN HYSTERICAL HEMIANiESTIlESIA. 471

of bearing ig ppooyered by the previously anaesthetic ear, which

existe<l before the transfer in the unaffet^ted ear. This may be

seen in the following experiment, the only one of which the

details need be given, as it is typical of all, the variations

between the different cases being such as are ]X)inted out by

Ri('hor, and quote<l above.

K.-j^eritnmt.—^lWe. 3Iig . (Case IV. above.) Complete

anaesthesia left, including the tympanum. Analgesia on the

right Ix)8S of hearing by the bone on both sides; loss of

hearing by the air on the left (does not hear the watch on

contact) ; preservation of hearing by the air on the right to

a hiirh degree (hears the watch at 120 centimeters).

A large horse-shoe magnet was so placed that one of its

poles was within a few centimeters of the left, or completely

anaesthetic ear.

In a few minutes the sensation appeared in the left ear and

the whole of the left half of the body. The watch, previously

not heard on contact, was heard first on contact, then at a

distance of a few centimeters, and at the end of seven minutes

from the commencement of the experiment was heard at a

distance of 115 centimeters. At this time a tuning-fork

placed on the bone behind the left ear was not heard when

the ear was closed. Touching the deep part of the ear was

felt, but produced no unpleasant sensation. This ear, then,

had now reached exactly the same condition of the right

before the transfer.

At this time all sensitiveness to the touch had disappeared

in the right ear, as well as over the whole right half of the

body. The watch was not heard on contact, nor the tuning-

fork against the bone. This ear had then lost its general and

special sensitiveness, while the other had recovered exactly

the amount which this had lost

At the end of ten minutes from the commencement of the

experiment the return oscillation commenced, and was com-

pleted in three minutes, at the end of which time the two sides

stood in the same relation to each other as at the beginning.

After an interval of three minutes the second oscillation com-

menced and lasted two minutes. The return commenced in

three and a half minuten, and lasted a minute and a half.
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Measurements taken during this return oscillatiun of the

distances at which the watch was plainly heard, gave the

following results:

—

Time.
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(Continaed ftmn p. 363.)

In the first part of this paper, which appeared in the last

number of * Brain,' I described a case (Case II.) of double

athetosis with aphasia. It may be worthy of notice in passing,

that Sir Walter Scott's description of Nick Strumpfer, the

dwarf in 'The Pirate,' corresponds so accurately to the phe-

nomena presented by my patient, so far at least as the facial

contortions and disorderly movements are concerned, as to leave

little room for doubt that the picture was drawn from real life.

The Udaller, with his two daughters, pays a visit to their kins-

woman, Noma of the Fitful Head. After a vigorous knocking,

" the door opened, and displayed, to the alarm of Brenda, and

the surprise of Minna herself, a square-made dwarf, about four

feet five inches high, with a head of most portentous size, and

features correspondent—namely, a high mouth, a tremendous

noee, with large black nostrils, which seemed to have slit

upwards, blubber lips of an unconscionable size, and huge wall-

eyes, with which he leered, sneered, grinned, and goggled on

the Udaller as an old acquaintance, without uttering a single

word." The Udaller facetiously assured his daughters that

the dwarf could *' keep his mistress's counsel, and never told

one of her secrets in his life." " The ugly dwarf grinned ten

times wider than before, and showed the meaning of the

Udaller's jest by opening his immense jaws, and throwing back

his head, so as to discover that in the immense cavity of his

mouth there only remained the small shrivelled remnant of a

tongue, capable perhaps of assisting him in swallowing his

food, but unequal to the formation of articulate sounds.
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AVlutlicr this orjj^an luul been curtail« d l)y r-rn<'lty, or injured

by (lisciise, it was imjMJssible to guess ; but that the unfortunate

being had not been ortginaily dunJ), was evident from hit

retaining the sense of hearing." ** Having made this horrible

exhibition, he repaid the Udallor's mirth with a hmd, horrid,

di.s<;ordant laugh, which had soiii' thin.: in it mun- hideous, that

his mirth seemed to be excited hy hi> oun misery." It may
safely be assumed that the description which even such an

acute observer as Scott gives of the small and shrivelled

tongue, was biassed by the preconceived theory tiiat the

inability to articulate must have been occasioned by a local

defect of the tongue. The last case which I reported in the

first part of the paper was an example of congenital lit mi-

plcgia, with a <h ft ct in the parietal bone on the opposite side.

The foih)\\ing cast , kinlly sent to me for examination by my
friend Dr. CullingwDith, is an example of congenital hemi-

plegia, without any other defect being present.

Case VI.—Margaret H. K., aged 8 years, came under my
observation on July 19, 1881. An aunt of the child, under

whose care she is at prcsi nt, siattil that thf jiatifiit m-ver

suffered from any illness, and is particuhirly p<tsitive that she

never had convulsions. The jiarents art* convince<l that the

1>'!1 ham I \\a-~ paralysed at l>iiih. an<l it was noticed that she

never lutivtil it in tarly intancy.

PrtS' II f c.uiilitinH.— The subject is a little girl, 3 feet 11 int-hc??

in hfij^lit, uill-pn'iH.rii..ih 1. healthy in appearance, <

complexion, and with a bright and intelligent eountenuaco.

She fjToos to school, and has utiaim il tlio second sUmdard, and

is .-.uiiiuiM 1 It. he a very good sth.thir for her years. The left

arm and leg are partially paralys«(L Tlio muscles about the

left shoulder-joint are not implicati l in the paralysis, but the

patient cannot fully extend ili- t >ii-arm n|M>n the arm, or

supinate the fore-arm, and i .'ii>i'l. ralh i« -isimce is offered to

{«»ive supination of it. All ih< )m>\t hh un of the affected

hand and fingers can bo pnitunit <!, hut thy arn not fully oa^

ordinated, and the patient experiences <n i !• i ail' Hnitulty

in picking up a pin, or grasping small ohj* • t<i with this hand.

The tendon reflexes are not decidedK incn a- .1 The v.irious

M>gments of the loft lower eztrein uc
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another, the foot is kept in a state of extreme talipes equino>

yams, and considerable muscular tension is excited by attempts

at passive movements of the limbs. The patellar-tcndon reflex

is only feeble in the left, and absent in the right leg. Ankle-
clonus cannot be elicited. The following measurements were
taki'H :

—

Right. Lrft.

CIaTicle« Length .. .. 4 iuohet. .. Sf incbet.
Upperann „ .. .. 8| „ 8^ ,.

n Circamferenoe 7 ,, •• <J} «
Fore-urtn !.• luth .. .. 6J ,,

„ C'lri lunferenoe (>f „ *'J «
Hand (. ircuinffrence 5

J

„ .. 5^ „
Thigh—From ant. sop. epine of ilium to^ ,qi i9

external comlyle /
^^* " *• ^^ "

„ Circatiiference, thirkcBt 14 „ .. 13 „
Le^calree Circumference 9] „ .. 9 „

„ Lcngtli from head of fibula to\ |^, q,
external malleolus .. .. /

*"« " •* **• "

F'"t Length .. .. 7} „ .. 7 „
„ Circumference of in«tep 7

J

„ . . 7J ,

The face is quite symmetrical, and there is not the slightest

evidence that the facial muscles have been implicated. The
farad ic contractility of the affected muscles is normal, and

there are no sensory disturbances. The skin over the left leg

and foot is blue and mottled, and becomes much colder than

that of the right leg after a short exposure.

The case which has just been described demands no length-

ened comments. A porencephalous defect is probably present

in the right hemisphere of the brain. This case is remarkable

for the complete absence of idiocy or any mental defect. It

will be interesting to know whether epilepsy will become

established at puberty, as occurs in cases of unilateral atrophy

of the brain.

My thanks are due to Dr. Cowan, of Newchurch, for

sending me the following case, and for obtaining a post-

mortem eXiiiuiTuition after the ehild hud died from an attack

of croup.

Elizabeth C, aged 2 years and o mouths, came under my
observation as an out-patient at the Royal Infirmary, some time

in November last year. The following notes of her case were

taken on Dec. 19, 1881. The parents are healthy, and have

several other children, all of whom are healthy. The mother

has not had any miscarriages. The child appeared to have
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been wcll-formod and healthy at birth, and it was only at

three months of age that the parents observed that she could

not hold her head up, and that her hands were BtifL The
infant liad not at any time suffered from convulsions, and

has been singularly free from any infantile disease.

Present condition.—The child is small for her age, but fairly

nourished. Tin Inwcr extremities are slightly flexed at the

hip and knoe-juiiits, the feet are maintained in positions of

talipes equinus ; the muscles are rigid, and the spasm is

much increased on any attempt being made to alter the

{K)sition of the limbs by passive motion, the spasm being

particularly manifest in the adductors of the thighs. The
spasmodic rigidity of the muscles of the lower extremities

also becomes much increased when an attempt is made to

place the child erect on the floor. The muscles of the calves

then contract powerfully, and the heels become elevated, so

that only the points of the feet touch the ground. The
adductors also contract strongly, so that the limbs are closely

applied to one another when they are in the same plane,

and become crossed when one is in front of the other.

When the patellar tendon is struck, a spasm of all the

muscles of the lower extremity supervenes, so that a true

knee-jerk cannot be elicited. Ankle-clonus cannot be pro-

voked in either foot. The muscles of the upper extremities

are also in a state of spasmodic rigidity, and the various

segments of the arms are held in more or less fixed posi-

tions. The upper extremities are held in symmetrical posi-

tions. The arras are abducted, so that each elbow is about

four inches removed from the body ; the fore-arms are semi-

floxod on the arms, and pronate<l; the hands are slightly

flexed in the fore-arms, and a little inclined to the ulnar

borders; the thumbs are flexed into the palms; and the

Angers are semi-flexed over the thumbs. It is impossible

to produce complete extension at the elbow-joint by passive

motion, and any attempt at altering the position of the limbs

increases the spasmodic rigidity of the muscles. The patient

can voluntarily grasp an object with cither hand, but the

movements made in order to rca(*h the object are irregular and

uncertain, and it is impossible for her to pick up small objects.
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Tho head is habitual iy kept bent forwards, so that the

chin rests on tho stornuni. The sterno-cleido-mastoid muscles

are tense and prtiminent, the left muscle being more prominent

than the right, and consequently the head has a lateral incli-

nation towards the left. The child can raise her head by

a voluntary effort, in order, for instance, to look at an object

placotl above the level of the axes of vision, but the necessary

effort cannot be long sustained, and the head soon assumes its

bent and inclined position. The child does not speak yet, but

the parents state that she makes an effort to utter a few simple

monosyllables, but she could not be persuaded to do so in

my presence. I could gather from the description of the

parents that such attempts are accompanied by contortions

of the mouth and tongue, caused, doubtless, by spasmodic

contractions of the muscles.

A few weeks after this report was made the child suffered

from measles, and subsequently from an attack of croup, from

which she died on Jan. 22, 1882.

The post-mortem examination was conducted on the evening

of the 24th of January, by Dr. Cowan, Dr. Coutts, and myself.

The skull was symmetrical, smaller, if anything, than corre-

sponds with the age, the transverse axis from one parietal bone

to the other being unusually short. On the calvarium being

removed, the dura mater appears in every respect healthy

;

but when it is reflected back, a deep sulcus is observed on

each side, corresponding to the positions usually occupied by

the fissures of Rolando. The external opening of these sulci

is bridged over by the visceral layer of the arachnoid. Each

sulcus extends from the point of bifurcation of the Sylvian

fissure upwards to near the longitudinal fissure, a distance of

1^ inch. The lateral walls of each sulcus are formed by an

infolding of the grey matter of the cortex, and these walls

are so closely applied to each other that there is no great

cavity left between them. In depth each sulcus extends

the whole thickness of the centrum semi-ovale, and opens

into the roof of the corresponding lateral ventricle. The

opening into the ventricle on each side is only large enough

to admit the little finger, and each opening is surrountled by

a ring of grey matter, having all the nake<l-eye appearances of
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the cortex. The cavities communicate freely with the ven-

tricles without being covered by the ependyma. The ventriclea

are of normal size, or only slightly dilated, and only about one

ounce of serous fluid has escaped during the removal of the

brain. With regard to the fissures and convolutions, those in

the neighbourhood of the defect are radially directed towards

the centre of the cavity (Fig. 1). The ascending parietal and

Fig. I.

ascending frontal convolutions appear to be alxM;.; .... both

sides. Tiie posterior limb of the Sylvian fissure is very short,

and runs almost vertically instead of horizontally as usual.

The first and second temporo-sphenoidal convolutions have

also a vertical inclination. The fissure of Kolando is replaced

by the sulcus already described ; the anterior wall of the sulcus

is formed by the posterior extremities of the first and aeoond

frontal convolutions, and the posterior wall by the angular and
supra-marginal gyri and, at the upper extremity, by the pa-

rietal lobulo. On the internal surface of the hemispheres the

calloso-marginal fissure does not extend backwards as fiur m
usual, and the paracentral lobules are only imperfectly repte-

8ente<l. The crura cerebri, pons, medulla oblongata and spinal

cord api)eared quite normal to the naked eye.

A microscopical examination of the grey matter forming the

walls of the cavity show a structure more or less similiur to
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that of the healthy cortex. Tho giant cells of the inner

division of the thinl layer of the cortex are, however, al>Mont.

This division contains large, round, nucleated cells, but they

are entirely destitute of processes; and indeed absence of

processes is a marked feature of all the cells observed, the

cells being in this respect like those met with in the cortex of

the brain in the embrj'o. The spinal cord on microscopical

examination appeared in every respect normal, except that the

lateral columns were somewhat smaller than the corresponding

parts in a healthy cord. The anterior pyramids of the me-

dulla oblongata are not much more than half the size of the

pyramids of the medulla from a healthy child of the same age.

The accompanying woodcut (Fig. 1) is from a sketch of the

right hemisphere of the brain, kindly taken by Mr. A. H.

/i- marks.—In this case it would appear that the porence-

phalous defects were due to a simple arrest of development,

and no cicatricial tissue was found in the walls of the cavities

to indicate that they were caused by a destructive process.

When the case came for the first time under my observation

I was somewhat puzzled as to the nature of the lesion. As the

mother was attended during her confinement by a midwife, it

occurred to me that probably undue traction had been made on

the head, thus injuring the upper cervical vertebrae, and giving

rise to a j)achymeningitis and subsequently to a transverse

myelitis. But although such a course of events might ac-

count for the paralysis and contractures, it would not account

for the affection of speech present. With regard to the affec-

tion of speech, it was difficult to determine whether it was of

the nature of aphasia or of dysarthria. I felt inclined to

iK'lieve that the disturbance of speech was of the latter cha-

ract^T, inasmuch as the symptoms were almost in every respect

similar to those observed in the case of James W. (Case IV.)

when he first came under my care. It thus occurred to me

that a single lesion in the pons might account for all the

symptoms, for the same reasons which induced me to believe

that such a lesion would account for the symptoms in the case

of James W.
Against this view were to be set the facts that the child had a



480 ON THE SPASMODIC PARALYSES OF INFANCY.

very small head, and the expression of a microcephalic idiot.

The condition which was actually found rorjuiros no further

comment.

Spcutie Paraplegia.— 'Lai us now pass on to the consiiloration

of the affection which may be termed Spastic paraplegia of

infancy. The following four cases may be taken as good

examples of this affection.

Case VII.—Wilfred R L., aged 8 years, was kindly sent

to mo by Mr. Southtim in April 1882. The parents of the

child are liying and healthy. The mother has had four

children ; one died in infancy frf)m scarlet fever, and the two

living, besides the present l>oy, are strong and healthy. No
tendency to any kind of nervous disease can be discovered in

the family. The mother thinks that the head of the child was

bom first, but she states that it was a " cross-birth," and that

one foot was presenting at first. She does not know whether

the operation of " turning " was undertaken by the medical

man in attendance. The mother observed that the right

ankle was slightly deformed when the child was a few days

old, but nothing seriously wrong was discovered until it was

time for it to walk. The patient never had convulsions.

Preteni condition.—The boy is well develope<l, with a ruddy

complexion and healthy appearance. Height 41 inches. The

right foot is in a permanent condition of talipes equino-

varus ; the toes are spread out, and there is a slight hyper-ex-

tension at the torso-phalangeal, and flexion at tlie phalangeal

joints. The left foot is similarly deformed, but to a much
less extent than the right. The boy can separate his thighs

well, but to a less extent than is usual in h^th, and during

the action the adductors can be felt in a state of s^^asro. The

leg ctmnot be fully extended on the thighs, or the thighs on the

trunk. The patient habitually stands on the sole of the left

and the toe of the right fot>t, the latter lieing considerably in

advance of the former. In this ptisition the vertebral column

is slightly curved to the right in the lum))ar region, while there

is a slight com))en8ating curve to the left in the dorsal and lower

cervical regions, and another to the right in the upper o^rrioal

region. The buttocks are somewhat projecting, and the trunk

i.H slightly inclined forwanls, so that a plumb lino let fall from



ON THE SPASMODIC PARALYSES OP INPANCY. 481

the most prominent of the spinous processes of the yertebras

falls well within the sacrum. The dorsal curve which is so pro<

mincut a feature of psemlo-hypertrophic paralysis is absent.

When the boy is made to stand with both feet in the same

antero-poeterior plane, he experiences great difficulty in bring-

ing his left heel to the ground, and the muscles of the calf are

then very tense aud stretched, but he is wholly unable to bring

his right heel lower than to within one inch from the ground.

Whenever he attempts to walk, both heels become imme-
diately elevated, the left heel being one inch removed from

the floor when the leg of the same side is active, and the right

heel two and a half inches removed from it under similar

circumstances. The boy consequently walks on the balls of

his toes, and both feet are in positions of talipes equinus or

equino-varus, the deformity on the right side during loco-

motion being so great that the foot assumes almost a vertical

position. When the right leg is being moved forwards, the

various segments of the extremity become nearly extended

upon one another, with the exception of the slight degree of

permanent flexion at the knee-joint. The distance between

the trochanter and the toes is increased, and consequently the

toes cannot clear the ground, and the leg cannot swing for-

wards by its own weight as in health. In order to effect the

forward movement the boy leans his body well over to the left,

thus elevating the right side of the pelvis along with the tro-

chanter, and allowing the right leg to be projected forwards in

one piece. But notw ithstanding the elevation of the pelvis on

the right side, the toes are only partially cleared off the

ground, and every forward movement of the foot is attended

by a scraping noise, and the toe of the boot on the right side

is much worn. The forward movement of the leg is a com-

pound one. The leg is moved forwards in one piece by the

flexors of the thigh upon the body, but at the outset of the

movement an outward inclination is given to the foot by a

voluntary contraction of the abductors of the thigh, in order to

raise the toes off the ground more effectually, while at the

close of the movement the strong involuntary contractions of

the adductors predominate, and the foot is dragged over to the

left, and planted in front of the left foot. The foot, therefore,

VOL. V. - '
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instead of being moved forwanlH in a straight line, describes a

semicircle, with its convexity to the right. When the right

foot is brought to the ground and the right leg becomes

active, the left leg is moved forwanls in a similar manner to

that describeil as occurring on the right side. I>ut inasmuch

as the toes are much less depresseil on the left than the right

side, the ])elvis requires to be less elevated, and the toes do

not drag on the ground with the same scraping noise. The
alternate elevations of the pelvis on each side during the

fonvard movements of the legs give to the gait a waddling

ap|)earance, not unlike that ob8orve<l in pseudo-hypertrophic

paralysis, but readily distinguished from it by the absence of

the dorsal curve.

The patellar-teudon reflexes are very lively, probably exag-

gerated, but ankle-clonus cannot be elicited on either side.

There is complete absence of all sensory disturbances, the

electrical reactions of the nerves and muscles are normal, the

nutrition of the muscles is preserved, and there are no dis-

orders of the functions of the bladder or rectum.

The head is unsymmetrical, the parietal protuberance being

well marked on the right side and deficient on the left. The
circumference of the head is 20^ inches. The forehead is

narrow, but otherwise well fonued. The boy manifests a slight

hesitation of speech, but there is no distinct stammering. The

mother states that the boy's memory is very gowl, and that lu>

is particularly quick at learning his lessons at schooL

The following are brief notes of a similar case whicli oanii*

under my observation.

Case VIII.—T. M., aged 4 years, was brought to me by

his parents in July 1881. The parents are healthy, and

there is no evidence of a neurotic tendency, or predisposition

to any constitutional disease in the families on either side.

The mother had an easy confinement, and the head presented.

The l>oy never suffered from convulsions in infancy, and he

always enjoyed good health. Soon after birth it was noticed

that the feet were deformed and stiff, but not much attention

was ptiid to this condition until the child attempted to walk.

Present condition.—The patient is small for his age, but

well devclopo<l, and of healthy and intelligent appearand*.
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On standing, he cannot bring both heels at once to the g^uud.
Whenever he walks, a spasm of the muscles of the calf of the

active leg supervenes, which elevates the heel to a distance of

1 to 1^ inch from the ground, so that the patient walks on

his toes. The toes of the boots are worn, and he is very liable

to catch the toe of the advancing foot against any slight

inequality on the groun«l, and is consequently very liable to

fall ; but there is no scraping of the toes on a level floor. The
gait is awkward and waddling, but there is no dorsal curve;

the sacrum projects slightly behind the most prominent of

the spinous processes of the vertebrte. The patellar-tendon

reflexes are exaggerated, and a considerable degree of mus-

cular tension is provoked by passive movement, but ankle-

clonus cannot be elicited on either side. The electrical re-

actions of the nerves and muscles are normal, and there is no

muscular atrophy. There are no sensory disturbances, and

no disorder of the functions of the bladder and rectum.

The head is symmetrical, measures 19 inches in circum-

ference, and no squinting or other disorder of the cranial

nerves has been observed. The patient can speak fluently,

and is believed by his parents to be as intelligent as other

children of the same age.

Case IX.—James B., aged 4 years, was brought to the

Royal Infirmary as an out-patient on August 16, 1882. The
father and mother are both healthy, and no hereditary disease

can be traced on either side. The parents have been married

five years, and this boy is their only living child. Another

boy died when six months of age, from convulsions. The
mother had a tedious labour when confined of this child, but

instruments were not used to facilitate delivery. When the

child was born, his head was noticed to be distorted, the one

side being much more prominent than the other. Imme-
diately after birth the infant was seized with convulsions, and

these continued to recur for the first five days after birth. He
had no difiiculty in swallowing after the convulsions ceased,

and he does not appear to have dribbled more than usual. At
six months of age he had two slight fits, but they appear to

have passe<l off without leaving any trace of disease. He also

suffered from some abscesses during childhood, but the slight

2 I 2
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marks left by these show that they were only subcutaneous.

With those exceptions the child lias enjoyed good health, and

it was not until he was two years of age that it was observed

that anything was wrong with his legs.

Present condition.—The child is small for liis years. He
measures 33 inches in length, and 17 inches round his waist.

His head is well formed, but small, measuring only 18 inches

in circumference. The face is also small, and the boy hat

a sliarp, restless, but iairly intelligent expression. When the

child is sitting there is no perceptible deformity of the lower

extremities ; but when his feet are placed on the ground, the

heels become immediately elevated, so that he stands on his

toes. The thighs are slightly flexed on the body, and the

legs on the thighs; the toes ar^ somewhat inverted, and

Fia.2.

the knees are strongly drawn together by a spasm of ih»

adductors of the thighs. The boy is unable to stand or

walk unsupported, and when he walks by the aid of a

sup|M)rt, the knees rub against each other. When the patient
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stands or walks, the muscles of the lower extremities,

especially the gastrocnemii and the addnctors of the thigh,

become hard» prominent and tense (Fig. 2) ; the patellar-tendon

reflexes are exaggerated, but ankle-clonus cannot be elicited.

The child is able to speak without any stammering, but his

S[>eech is drawling, and more like that of a child of two

than of a boy of four years of age. There are no sensory

disturbances, and the bladder and rectum are unaffected. The
accompanying woodcut is from a photograph, kindly taken for

me by my friend Dr. Larmuth.

Case X.—Henry F., aged 8 years, entered the Manchester

Royal Infirmary on August 1, 1882. His parents are quite

healthy. This boy is one of a family of four children, all of

whom are healthy, the other three being free from any defect

whatever. The mother of the boy has had six miscarriages,

some of them occurring at the third, and some at the sixth

month. No other evidence of a syphilitic history can be

ascertained. The boy was quite healthy as an infant, but at

six months of age he began to have fits, and had as many as

two or three in the course of a day, and the fingers and toes

remaineil strongly flexed in the interval between the convul-

sions. It was observed that his head was large as an infant,

and he was then supposed to have water in the head.

PretetU condition.—The boy is well-nourished and healthy-

looking. His head is large, measuring 22 inches in circum-

ference, 9 inches in the longitudinal and 6 inches in the

transverse diameter; the forehead is projecting; the fonta-

nelles are closed, but depressed ; and the eyes are normal.

MTien the boy is sitting, there is no manifest deformity of the

lower extremities; but when he attempts to stand or walk,

the heels become elevated, and he has to balance himself on

his toes. The legs cannot be fully extended on the knees,

and the knees are drawn together by a strong contraction of

the adductors of the thighs. The thighs are also during

station slightly flexed on the trunk, and the toes are inverted.

The knees rub against each other when the patient walks. The

patellar-tendon reflexes are exaggerated, and a slight ankle-

clonus can be provoked on the left side, but not on the right.

There arc no sensory dii^turbances and no bladder troubles.
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Although the hands were implicated in the spasm when the

patient suffered from fits, they are now normal. The feet

become dark red on exposure, and are very liable to suffer from

cold. The faradic contractility of the muscles affected by the

spasm is normal.

The four cases which have just been described, althongh

differing widely from one another in many respects, are good

examples of the spastic paraplegia of infancy. The occorrenoe

of spastic paraplegia in infancy is, if I may judge from my own
experience, by no means rare. Such cases have been long

known to orthopaedic surgeons. Even as far back as 1840,*

Heine described three cases of spinal paralysis of infancy cha-

racterised by " a spastic peculiarity of the contracted muscles
;

"

and the accompanying figures, as well as the description of

these cases, leaves no room for doubt that they were examples

of the disease under consideration at present. The clinical

features of spastic paraplegia have also been faithfully de-

scribed by Dr. Little in 1853,'' and again in 1862,' and by

Mr. Adams in 1866.*

Stromeyer also in 1864 directed attention to Dr. Little's

observations, and described this affection under the name of

"permanent tetanus of the extremities in children."* In

1877 ' £rb described three cases of this affection ; a few months
later ' he reported two other cases ; and in 1877, and again

in 1880, Dr. Gee communicated several cases of the disease.*

When Erb assimilated these cases clinically to the spastio

paraplegia of adults, he suggested to the mind that the former

' 'Beobacbtnng fiber Lihmungnust&nde der untern EztremitilaB,* too J.

Heine, 1843, p. 61 et seq.

' Defoniiitie* of the Homao Frame,' by W. J. Little. M.D. Lond. 1838.
' " On the inflnenoo of Abnormal Parturition, DilBoult Labonn^ PNOiatara

Birth, aud Asphyxia Monatoram, on the mental and phydcal ooodition of Um
Child, eepeciatly in relation to Deformitiet," by W. J. Little, M.D. * OfafMikal
Tranaaotiona,' vol. iii. 1862, p. 298.

* ' On Club Foot,' by W. Adama. Lond. 1866. P. 46.

* Stromeycr's ' Handbuch drr Chimrgio.' 2 Bd. 1864. Pp. 17 and 174.
* •*Uobcr die Spaatiaohe Spinalparalyaie" (Tafaea durmlia iiMHOiiiqiio, Oharw

oot). Virohow'a • Arehiv,' Bd. Izz. 1877, pp. 241 and 2M.
' 'Ueber daa Vorktmimen dwr *« BpaattiolMii Spinallibmiu^'* bat KMmo

Kiodem, Memombilion ana der Praxia.' Heilbvaoo, 1877, 12 Helt
* 'Bt Bartbukncw's Ho^tal Bcporta,' vol siU. 1877. |.. 71. mmI «id. x *.

1880. p. 27.
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disease iii, like the latter, due to a primary scleroeis of the

lateral columns of tho cord. He is, however, careful not to

commit himself to this view, and he has even suggrated that

the infantile disease may be due to an arrest of development

of some portions of the spinal cord, or at least of the nervous

system.

But it becomes a question whether the disease is of spinal or

of cerebral origin. The paraplegic distribution of the spasm, and

the frequent absence of any distinctively cerebral symptom,

would seem to indicate that the affection is, sometimes at least,

caused by a spinal lesion. But on the supposition that this

disease is a spinal one, the questions arise, whether it is duo to

a congenital absence of some of the fibres of the pyramidal

tracts or to sclerosis of them ? and, whether the paralysis be-

comes established before, at, or after, birth? Satisfactory

answers to these questions can only be obtained by careful

clinical reports with subsequent dissections. It is rather

remarkable that in several cases which came under my observa-

tion, but of which I have not kept notes, the children were

bom with the feet first. It has occurred to me that injury

might have been done in these cases to the vertebral column

and spinal cord by undue traction during delivery. Such an

injury might produce the disease in several ways. Injury to

one of the vertebrae, for instance, might set up a limited

pichymeningitis, with subsequent transverse myelitis, and the

latter would cause a descending sclerosis of the pyramidal

.tracts. Compression of the spinal cord by the formation of a

blood-clot between the injured vertebra and the dura mater

might lead to a similar result. Transverse myelitis would

affect the sensory as well as the motor mechanism of the cord,

but it is well known that in the adult, sensory disturbances

disappear much more readily than motor disorders ; and this

would be much more likely to take place in the infant, inasmuch

as the pyramidal tracts are only imperfectly developed at

birth. That the vertebral column may suffer injury during the

extraction of the child at birth has been proved by dissections.

A portion of a vertebral column from a child extracted by the

feet was exhibited in 1876 to the Obstetrical Society of Leipzig,
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by Ahlfelil,' showing that the bodies of two v(rt<l)nn were

divided. The chiUl lived nine days, and th*- »xist«nce of the

hsioii was m.t suspected iMtor-- (l<-utli, < hit nl til oascS of

<\traiti(iii liy tlio feet observed by Huge, rupture of the verte-

bral culumu uccurred ^ times. The rupture occurred in the

body of a vertebra in tlic upper dorsal or cervical region, and

in the line of the epiphyses ; the anterior common ligament

was torn, and the spinal cord was always found surrounded by

an extravasation of bloo<l at the seat of the injury. It is very

probable that no child will long survive injuries so extensive

as were found in the cases reported by Alilleld and Rnge, but

it is quite probable that a slighter degree of injury may be quite

e<'iii|i.,tiliii' with life, or may indeed give rise to no very

mauile8t symptoms.

But it is probable that ha)morrhnffe of the spinal nienibranes

might irivi' rise to a similar rfsult in x\i<- al»i-iir' rup-

ture or other injury of the vertebra-. Out of IGl post-murtem

inspections by \\ ubcr, of newly-borii children from the * Clinic'

of Litzmann,^ the vertebral canal was opened 81 times, and

of these, extravasation of bio > 1 \\ is observed 33 times, the

haemorrhage Ix'inp: very ext<nisi\. in lOcases. Of the 33 cases

iu which oxtra\a>atioii lia<l oii urri <i, the blood was found on

the external surface of the dura mater alone, 23 times ; both on

the extenial surface of the dura mater and the arachnoidal sac,

4 times ; in the arachnoidal sac and sub-araclinoid space, once ;

in the arachnoidal sac alone, 4 times; and iu the sub-arach-

noidal space once. Extravasation of blood of meningeal origin

was also found withiu the cranium in th^eea-ses in addition to

til it in the spinal canal. A wound of th* A < lUil was

not observed in any of these cases ; it is therefore manifest

that spinal meuingetd hiemorrhage is by no means an un-

common occurrence at birth, and it is not to be suppoaed that

all the children must necessarily die of a lesion which does

not appear to bo a very fatal one in the adult. It is theraftwe

not improbable that some cases of spastic paraplegia may owe

< Bee UtaMBn, • Arrbi? fQr Gynlkologie.* Bd. zvi. 1880, p. 97.

* ** KId Btltmg sar KcnntDiai der 8piMl«r Lilimnng bei Noafoboraaan,'* nn
C. C. M. LitsmMiii. • Areliiv fur OyB&kolnfHe.* Bd. vi. IVirlin. 1880. 8. M.
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their origin to a spinal meningeal hicmorrhage. Hiemorrhage

into the sabstance of the spinal cord itself woald injure the

grey matter, and lead to atrophic paralysis of some groups

of muscles, but no atrophy is ever present in the cases under

consideration at present.

But it is jK)S8ibIe that the spinal cord itselfmay snfier direct

injury during; efl'orts at extraction of the child. Parrot * records

a case in which a midwife heard, while strongly pulling the feet

of a child during birth, a crack which appeared to come from

the uj)per part of the child's body- Death occurred on the

sixth day after birth, and at the autopsy the spinal cord was

found completely torn on a level with the sixth and seventh

cervical vertebrae, a rent being also observed in the membranes

on the same level. A clot of blood, which filled the whole

breadth of the spinal canal, lay between theilivided ends of the

cord. It is not very clear whether the vertebral column was

injured or not, but it would be difScnlt to imagine that com-

plete rupture of the cord could occur without simultaneous

rupture of one of the vertebrsB.

But if it be possible for complete rupture of the spinal cord

to take place under any circumstances, surely it is possible for

partial rupture to take place. A slight degree of traction

upon the spinal cord might injure some of the fibres of the

pyramidal tracts, a considerable proportion of these being non-

meduUated at birth, while leaving the earlier developed fibres

of the cord, as well as the grey substance, intact. The peri-

pheral portion of the injured fibres would subsequently un-

dergo descending sclerosis, and thus give rise to the spastic

paralysis.

But although some cases of spastic paralysis may be ac-

counted for by injury done to the vertebral column, spinal

membranes, or spinal cord itself, during the act of birth, yet

all cases cannot be explainer! in this manner. In many cases

of spastic paraplegia the mothers have had a perfectly natural

labour, and there can be little room for doubting that the spas-

modic condition is fairly established at birth. In these cases

we must assume that the lesion is a congenital one, and we

> ' Uuion Medicali',' 1870, Jau. 27, iiuoted by Leyden,' * Klioik der B&okeo-

marluknokbciU-n.' DtL ii. I87'>. ;>. ns.
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turn for an explanation of such cases to Erb's supposition that

the spasmodic condition is due to an arrest of deyelopmcnt of

certain portions of the nervous system. Now the only jiortions

of the spinal cord, arrested development of which would

cause spastic paraplegia, are the pyramidal tracts, and

arrest of development of these tracts is well known to occur

sometimes. These tracts have been found absent by Flechsig

in the spinal cords of anencephalous children ; they were

imperfectly devehjped in a case of porencephalus reported

by Kundrat already alluded to, and also in the case of poren-

cephalus just described by myself. It would ap|>ear, how-

ever, that arrest of development of the pyramidal tract is a«-

sociated in the cases hitherto examined with a congenital

lesion in the motor area of the brain, and it will probably bo

found that these conditions always co-exist. If that be the

case, we may expect that at least a considerable proportion

of cases of spastic para])legia are really coses of bilateral hemi-

plegia, caused by a porcncephalous defect of the cortical motor

centres of the affected limbs, and arrest of develojmient of the

fibres of the pyramidal tract, which would have sprung from

these centres. Even a clinical consideration of cases of spastic

paraplegia suggests that the brain is implicated in the disease.

Speaking of the more aggravated cases, in which the upper

OS well as the lower extremities are implicated, Mr. Adams
says: "Frequently strabismus, and occasionally wry-neck, co-

exist with these deformities." * " The head," he continues,

** frequently exhibits a close approximation in form to that

commonly existing in idiots ; and imperfect development of

the intellectual faculties sometimes accompanies this sad con-

dition. These children have not infrequently a vacant or

half-silly expression of countenance, and yet are more intolli'

gent than might be sup})osed. Their 8pce<*h is often diflicult

and imperi'ect, and in consequence of this, the intellectual

faculties are often supposed to be more impairc<i than they

really are."

And even in the minor grades of the affection, when the

s]Nism is restricted to the lower extremities, evidenoe is not

' •Club-Fiiul: iU Catuns pHtliulngy, luid TroutOMmt,* by WilliMa A<1mu«,

F.R.C'.8. 2ii«l Ediiiou. Iximl. 1S73, p. (i5.
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wanting to show that the primary lesion is situated in the

brain. In the case of James R (Case IX.), for instance, the

patient may be regarded as a microcephalic idiot ; while

Henry N. (Case X.), although not now suffering from any cere-

bral symptoms, had ** fits " at six months of age ; the fingers

as well as the toes were contracted in the intervals between the

seixures ; and from the size and form of his head he was sup-

posed to be affected with hydrocephalus. Even Wilfred R. L.

(Case VIII.), who is a very bright intelligent boy, htis an

impediment in his speech, and his head is uiisymmetrical

;

while T. M. (Case IX.) has a small head, although it is

symmetrical.

The opinion that a large number, if not all cases of the

spastic paraplegia of infancy are caused by a porencephalous

defect of the cortical motor centres, along with an arrest of

development of the corresponding parts of the pyramidal

tracts, is here advanced with due reserve. The obtainable evi-

dence only warrants us in regarding such an opinion as more

or less conjectural, and we must be content to wait until

careful dissections shall euable us to place the pathology of

this affection upon a secure basis.



THE PHENOMENA OF ANGINA PECTORIS, AND
THEIR BEARING UPON THE THEORY OF COUN-
TER-IRRITATION.

BY W. ALLEN 8TURGE, M.D.

In the fullowing paper I shall endeavour to make an analysis

of certain of the phenomena met with in cases of angina

pectoris, with a view not only to throw some light if possible

upon the explanation of angina, but also to carry the process

somewhat further, and through it to seek for a solution to

certain other problems in nerve physiology.

1 will take as my text the description of his attacks g^ven

me by a ])iiti('iit who suffered from very typical attacks of

angina. This j)Htient, who had no perceptible organic hetaU

disease, described his attacks as consisting of a sudden severe

gnawing pain at the apex of the heart, shooting through to

the blttdebone and down the left arm to the tips of the

fingers, where he felt a strong tingling sensation. The pains

were accompanied by palpitations of the heart, and towards

the end of the attack by the belching of a quantity of wind.

After the attack, there was soreness and tenderness of the skin

of the left side corresponding to the seat of the pain. The

attacks lasted from five to fifteen minutes. Let us endeavour

to ascertain the meaning of this scries of phenomena.

In the first place, what in physiological language is the

explanation of a sudden severe attack of pain ? It means that

the person is conscious of an abnormal commotion in the grey

matter of the sensory region of the brain, oorre8|K)nding to the

region of the body where the pain is felt. This commotion

may have arisen spontaneously in this {virt of the brain, as is

probably the case in most cases of epilc]>8y a^ssodated with

sensory phenomena; or it may bo due to the trunsmibsiun
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upwards of the results of a commotion in the grey matter

of one of tlie subordinate parts of the nervous system, as for

instance in tho sensory grey matter of the spinal cord, or,

lower still, in the grey matter of the sympathetic ganglia.

With these, again, it is also possible that the commotion

began spontaneously ; or, on the other hand, they in their

turn may only be passing onwanls a commotion which has

beg^n still further away from the centre, yiz. (1) in the

trunks of the sensory nerves, or (2), far more frequently at

their peripheral extremities, in both of which situations the

commotion is rarely spontaneous, but is almost invariably

due to something outside the nerve or its extremity, which

has brought the nerve into action.

Thus, then, an attack of pain localising itself in the heart

may be due in theory to any one of the following causes :

—

(1.) Some structural change in the heart substance, or

some change in the heart contents, acting upon the peri-

pheral terminations of the cardiac nerves.

(2.) A commotion arising spontaneously in the grey nervous

ganglia of the cardiac plexuses of the sympathetic, the com-

motion being transmitted upwards to the spinal cord and

brain.

(3.) A commotion arising spontaneously in the cervical

ganglia of the sympathetic which give off branches to the

caxdiac plexus ; or in the ganglia of the pneumogastric.

(4.) A spontaneous commotion in those portions of the grey

matter of the spinal cord which are connected with these

ganglia by the bands of communication passing from the

cord to the sympathetic.

(5.) A spontaneous commotion in that part of the grey

matter of the brain which in any of the previous cases would

be the recipient of the nervous impulses passed up from

below.

These, then, are the various conditions upon which the pain

may in theory depend It would be interesting to inquire

whether all of them are in practice met with. This, however,

would require a long and difficult examination of the evidence

derived from a large number of carefully observed cases. I

am not sure whether in the present state of our knowledge
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such an inquiry is likely to lead to satisfactory resulta. At

any rate, fur my present purpose it will he enough to say that

in most coses of angina associated with structural disease of

the heart or large vessels the primary irritation probably

takes place at the jKjripheral extremities of the cardiac nerves;

but that there is some evidence to show that there are varieties

of angina beginning spontaneously in the nerve-centres. I

shall say little, moreover, as to the nature of the commotion

set up in the grey matter, beyond stating that it is probably

closely allied to that met with in cases of epilepsy, and

still more so to that present in the so-called epileptiform

neuralgia. The relationship between epilepsy and angina

pectoris was long ago pointed out and insisted upon by

Trousseau.

Let us pass on to consider another feature of the attack

:

the pain having begun suddenly in the neighbourhood of

the apex of the heart, shot through to the left bladebone,

to the left shoulder, and down the left arm to the tips of the

fingers.

The radiation of the pain from the limited district in which

it began until it extended over a wide area is an evidence of

an extension of commotion from one small patch of grey nerve-

substance to other parts of grey matter more or less inti-

mately associated with it. An extension of nerve commotion

of this kind is a very familiar phenomenon to those who

have carefully studied the phenomena of epilepsy. When an

epileptic fit instead of destroying consciousness at once begins

slowly with the i)roduction of an elaborate warning, it is no

rare thing to find that a nerve commotion giving rise (say) to

a tingling in one finger, gradually spreads until the tingling

passes to the other fingers, and thence up the arm to the

trunk ; thence it may pass up the neck to the tongue, face

and head, or downwards to the thigh, leg and foot; bright

spiirks may perhaps next be seen, or a noise heard in the ears.

Then a few muscles may begin to twitch in the hand ; the

arm may next be drawn up, and at this point perhaps the

])atient loses consciousness, the commotion extending m))i<)1y

until the whole body is convulsed. These various scnsaUuiKs

and phenomena following in regular succession do bnt mark
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the extension of the original commotion over a wider and
ever mure widely extending area of grey nerve substance.

This extension depends upon the intimate association of one

nerve-cell with others, either in its immediate neighbourhood,

or closely connected with it in function, an association esta^

blishetl by means of commissural interpolar fibres passing from

cell to cell. When one of these cells becomes abnormally

exeiteil, as in the case of a slowly beginning fit, the commo-
tion makes itself rapidly felt in the other cells connected

with it These will tend in consequence to become similarly

excited ; and they, in their turn, will excite others still further

removed from the first cell, and so on in endless progression.

So it is in angina pectoris. Whatever may have been the

original cause of the commotion, the excitement having once

been started in some one of the situations above mentioned,

will tend to overtiow from the original focus into neighbouring

parts. But now comes the question. Why does the excite-

ment adopt the j)eeuliar mode of extension seen in the case of

angina pectoris I have quoted, and which, as all will allow

who have seen much of the disease, is a very common form of

attack ? Why, in other words, does the pain extend from the

heart region down the arms, and down the left arm rather

than the right ? What possible nervous communication can

there be between the heart and the arms, since the heart is

supplied by the pneumogastric and sympathetic nerves, and

the arms by the lower cervical spinal nerves ?

It is at once evident that no intercommunication between

these two regions can take place through the cardiac ganglia,

nor through the ganglia of the symj^athetic giving origin to

the nerves which pass to the cardiac ganglia. Neither do the

pneumogastric nerves or their nuclei of origin offer a means

of intercommunication. Does the spinal cord offer a more

probable solution to the problem ? The cardiac nerves of the

sympathetic come from the three cervical ganglia on both

sides. Of these, the largest nerves are the two nerves which

come from the middle cervical ganglia. The strands passing

from these ganglia to the spinal cord pass in the trunk of the

fifth and sixth cervical nerves ; those passing from the inferior

cervical ganglia, in the trunks of the seventh and eighth
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cervical nerves. It is these four nerves which, in conjunction

with the first dorsal, form the brachial plexus. We thus see

that the region of the spinal cord which gives origin to the

brachial plexus gives origin also to the g^reater ])art of the

fibres which eventually find their way to the heart. Wherever,

then, the original commotion may have taken place in an

attack of angina pectoris ; whether in the cardiac ganglia, or

in the cervical ganglia of the sympathetic, or in the spinal

cord ; and whether the commotion be due to some peripheral

irritation from disease of the heart's substance, or be a spon-

taneous outburst on the part of the nerve-cells implicated, it

is evident that it is only when the commotion has begun in

the cord, or has passed up to the grey matter of the spinal

cord from the sympathetic, that any great extension in its

area can take place such as that of which I am speaking. The
next question is : Since the (^rdiac nerves come fn>m the sym-

pathetic on both sides of the body, and must consequently be

connected with both sides of the spinal cord in an equal or

nearly equal degree, how is it that in the vast majority of

cases of angina pectoris, as in the case mentioned above, it is

the left arm alone that is affected, and that affection of the

right arm alone is so exceedingly rare, although in some few

cases both arms may be involved ? The answer to this ques-

tion is of very great interest, for on it, I believe, depends the

explanation of the theory of counter-irritation.

It is well known that in the grey matter of the spinal cord,

in addition to the fibres passing from the nerve-cells to form

the roots of the spintU nerves, and to those which pass upwards

to the brain, there is an extensive system of commissoral fibres

connecting the two sides of the cord, and connecting also cells

and groups of cells together. It is, indeed, U|)on this inter-

communication of grou])s of colls that reflex action depends.

It is no less certain that cells endowed with a similar function,

as, for instance, that of motion, but connected with differenl

regions of the Ixxly, are more or less intimately associated

t(^ther. It might at first sight be thought that this group-

ing of cells of similar function would coincide strictly with the

grouping of the fibres emanating from these oells to form

nerve trunks, e g. that the cells whose emerging fibres go to
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form the motor part of the mnsoalo-spiral nerve in the arm

woald form one group ; and that those whose fibres go to form

the motor part of the musculo-cutaneons nerve would form

another. Similarly it might be expected that the cells

governing the senstition of those parts of the skin of the arm

supplied by the miisculo-spiral nerve would be associated

together ; and that the same would be true of those governing

the sensation in the skin 8U])pIied by the musculo-cutaneous

nerve.

Now it has been shown by Uemak, Erb, Ferri* r, and others

that this is not the case with the motor nerves, but, on the

contrary, that the grouping of motor cells in the spinal cord

depends on the physiological association of muscles in the

production of certain movements, and not on the mere anato-

mical fact of their being 8upplie<l by the same nerve-trunk.

In a paper I read before the Medical Society of London,*

I narrated two cases proving the truth of this proposition most

conclusively. The patients were suffering from progressive

muscular atrophy, involving the arma In one of them the

only muscles involved were the biceps, the brachialis anticus,

and the supinator longus—the three muscles, in fact, which

are associated together in bending the elbow. In the other

case, all the muscles of the arm and hand were completely

atrophied except these three muscles. Now two of these

muscles are supplied by the musculo-cutaneous nerve, and the

other by the musculo-spiral.

If this is so with the motor functions of the cord, we might

expect to find somewhat the same variety of association in

connection with the sensory functions. In this case we should

expect that the cells connected with the sensation of the upper

arm, taken as a whole, would be associated in a group together,

in spite of the variety of nerves distributee! to the skin of this

part ; whilst, on the contrary, the cells governing the sensa-

tion of a scattered district supplied by one nerve, such, for

instance, as that supplied by the musculo-spiral nerve, would

belong to several groups, rather than be collected into one

group. In other words, cells governing the sensation of

neightxiuring parts of skin would be more or less closely

>
' PioeMdingt of Medical 8orit-t7.' rol. v.
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connected with one another; whilst thos'j supplying patches of

skin at a <listauce from one another would be corre8ix)ndingly

separated.

But if this be true of neighbouring parts on the mrfaet^ we

may expect that it will be equally true of parts which, like

the skin and the structures lying beneath it, are contiguous to

one another ; thus we should expect to find that the centres

controlling the sensation of any particular portion of skin

would be intimately associated with those governing the

sensation of the subcutaneous fat, of the muscles, and eyen

possibly of the bones, lying beneath that area of skin. Simi-

larly, that the sensory centres for the skin over any particular

organ would he associated more or less closely with those

controlling the sensory functions of the subjacent organ.

This theory of association of cells in the spinal cord, accord-

ing to physiological requirement and correlation, has, as

I have already said, been proved to be true in the case of the

motor functions, and I believe that the distribution of the

pain in angina pectoris proves its truth in connection with the

sensory functions.

Let us for the moment grant that it is true, and let ns

inquire what method of distribution of pain we might expect

to find in connection with an attack starting in the nenrous

apparatus of the heart or great vessels, and spreading.

It would tirst attack the part, su|)er6cial to the heart, or

great vessels ; that is to say, the sternum and ribs and their

muscles, and the skin covering them. Having reached the

skin, it would tend to spread from one part to another, but

this spreading would be more likely to follow certain direc-

tions than certain others ; for instance, as we have followed

the majority of the sympathetic cardiac nerves into the cervical

enlargement of the spinal cord, we may expect to find that the

pain will bo confined to the upper extremities, rather than

that it would pass from the skin of the thorax to that of the

ab<lomen. Again, the skin of the left side of the thorax would

be much more affected than the right side, because of the

situation of the heart to the left, and therefore as the exten-

sion of the pain goes on, it will be the left arm that will be

chiefly involve<l. At the same time we should exiieot th«t in
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severe cimvH the radiations would cross to tlie right side, and
that the right arm might be aiTected. though rarely, if ever, to

Rii<*h an extent as the left. We should also expect that it

would be cxc<»edingly rare to find tliut tho jwiin ])assed to the

right arm without affecting the left.

But the original commotion in the uirdiac centres will not

only affect those parts of the nerve-centres governing the

sensations of the front ]>art of the heart or its large vessels,

but all parts will partiike in it. Consequently the radiation

to contiguous districts will take place not only towards the

front, but in other directions also. Hence we may expect to

find that the patient will complain of pain in the left scapular

region, whence also the way is not far to the left arm. The
radiation downwards would tend to pass to the stomm'h, and

we might thus look for some affection of that organ. We
should be prepared to find also that there would be more or

less affection of the lungs.

Ijet me narrate very briefly the account given of their

attacks by a number of different patients. It will be remem-

bered that the patient who has served as the text for this

paper experienced a severe gnawing pain near the heart's

apex, which extended over the whole cardiac region, shot

through to the left bladebone, and down the left arm to the

fingers. At the end of the attack he belched a quantity of

wind. The attack left a soreness and tenderness in the skin

of the left side of the chest. Another patient of mine, suffer-

ing from severe aortic valvular disease, ha<l attacks in which

he felt a sudden pain beginning over the heart, going back to

the left shoulder-blade, an<l down the left arm to the finger

tips, where he had a strong sense of tingling. Sometimes the

pain extended also to the right shoulder and down the right

arm, but here it never extende<l farther than the elbow. At
the end of the attack, he belched a quantity of wind for

a few minutes. Occasionally he suffered from shortneas of

breath during the attaeks.

Another of my patients suffering from aortic valvular

disease had attacks which began with a sodden choking

sensation at the top of the sternum, with intense dyspncna

;

this was foll(»WMd bv int^rwlv ^}iMr|. j.ain over the apex of the

2 K 2
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heart, which extended to the left shoulder and down the left

ami, which felt niunb and heavy. After a few minutes he

began to belch a large quantity of wind, the eructation

continuing for some time.

A fourth patient of mine, a woman without evident organic

heart-disease, had attacks, almost always at night, in which

she had sudden severe pain in the cardiac region of a shot^ting

or dragging kind, which went down both arms, but down the

left more than the right. The hands tingled, and she felt as

though the nails were being dragged out. Towards the end

of the attacks she belched a quantity of wind. After the

attacks the arms felt numb and weak.

Trousseau describes the follomng cases :'

—

(1.) A woman with aneurism of the aorta had attacks of

sharp sudden pain in the precordial region, radiating to the

base of the chest, where it produced an intense sensation of

constriction ; thence to the loins, up to the neck, down the

left arm to the extremities of the fingers, leaving the arm
mimb and heavy.

(i2.) Another woman, without organic heart-diaease, had pain

behind the sternum, passing to the left shoulder and down the

left arm, causing numbness.

(3.) A man without organic disease had pain behind the

lower part of the sternum, ptissing to the base of the neck and

down both arms equally, giving rise to painful numbness.

(4.) A man with aneurism of the aorta had attacks beginning

with a sense of suffocation, followed by severe pains behind

the sternum, passing to the left shoulder and down the left

arm.

(5.) A man without organic disease had attacks of jiain

behind the sternum, a<*companied by intense ilyspnoea. The
pain passed to both arms, but chiefly to the left, giving rise to

numbness. The attack ended with a strong desire to paw water,

and with a sense of congestion in the nasal raucous membrane.

in the majority of these cases, then, we see that the attack,

beginning in the cardiac region, pMsed to the left arm alone

;

in three it passed to both arms ; bat in only one was the right

arm nfTected equally with the loft. In no case was the right

• •ainiqna MtfdiONkt,' 4*-* Alltion, voL a p. M7 W atf

.
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arm alone affected. Trousseau mentions a remarkable case in

which the right arm was affected and not the left ; but in this

case iiio paiu was entirely confined to the right side of the

ohett, and hence can scarcely be looked upon as one of ordinary

angina pectoris, the case being probably one of epileptiform

neuralgia of certain intercostal nerves of that side.

What evidence is there to show that the pain in the cardiac

r^on was situated in the skin, covering that region as well as

in the heart or its de|)endencies ? An answer to this questioii

is of importance, if my theory be correct that the pain passes

from the deep organ to the superficial structures over it, and

thence spreads along the skin to the arm, &c.

In the first place, I would quote the statement of my first-

mentioned patient, who said that the skin over the heart was

sore and tender to the touch after the attacks. Does not this

recall at once the tenderness over a neuralgic district ; and, on

the other hand, if the intercostal nerves ha^l been unaffected,

why should the skin be tender? Again, Trousseau describes

the case of a man with an aortic aneurism subject to attacks of

angina pectoris, who after his attacks had numbnen of those

partB of the chest tthere he had experienced the pain.

In the next place, I would quote the description so often

given by patients, and upon which Trousseau and other authors

lay so much stress, viz. that even where there is no actual

dyspnoea, the patient ceases at the height of the attack to draw

breath, or draws it as lightly as possible, on account of the

pain that it gives him to do so. Does this description not

resemble exactly the condition of a patient with severe inter-

costal neuralgia—severe pleurodynia ?

It will be seen that in several cases the patients made special

mention of pain in the bladebone following on that in the

precordial region. Walshe speaks of "pain shooting to the

mid-dorsal spine" as not infrei^uent. This would appear,

therefore, to be a radiation independent of that over the

prsecordium, and if this be so we should be justified in re-

ferring it to an extension from tliat pf)rtion of the cardiac

centres of the spinal cord governing sensation in the back of

the heart.

In all my casoi gaseous eructation from the stomach
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was a marked feature, and most authors who have treated

of angina mention it as a frequent symptom. This is

the most usual form of implication of the stomach, and it is

o\w of very great interest, as proving conclusively the influence

of the nerves of the stomach over the secretion of gas in that

organ. Just as the connection between the heart and itA

superficial neighbours is evidently established through the

sympathetic nerves passing to the cervical spinal cord, so here

the connection between the heart and its deep neighbour the

stomach is probably made through the pneumogastric nerves.

If therefore there be a form of angina having its origin in the

cardiac ganglia, and another form having its origin in the

centre in the spinal cord controlling the heart, as is by no

means improbable, we should expect that the former variety

would be accompanied by stomach disturbance, and that the

latter would not. The materials at my disposal are not sufli-

cient to enable me to treat further of this point ; but it will be

an interesting question to ascertain whether the anomalons

cases of angina not connected with organic cardiac disease, and

not following the more usual nietlKxls of distribution (some of

which cases may be 8up|x>sed to arise in the spinal centres),

present the symptom of eructation as frequently as the more

typical cases of angina, or those definitely connected with

heart-disease. This symptom of gas secretion under purely

nervous influence is a most curious one, and worthy of further

examination. I do not proi>ose, however, to go further into

this branch of the subject on the present occasion, beyond

calling attention to the probable connection between the

gaseous eructation of angina pectoris and the remarkable

eructations of gas from the stomach in certain hysterical

patients; the well-known phenomena of phantom tumour;

the eructations which follow the fit in some ctises of epilejisy

;

and probjibiy also certain forms of flatulent dysjMjpsia in

neurotic subjects.

As regards radiation of the nervi*-(H»mnu>tion from the

cardiac nerve-centres to those of the lungs, tiiis is less fre-

quently soon. In one of my cases dyspmea was a prominent

feature, and it was so, moreover, in two of the cases narrated

|,y nVotHsran. \Vi>ivi... <rtys that real dyspniva is exceedingly
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raro in angina pectoris ; but in my own case above mentioned,

there could be no doubt of the preeenoe of real and most

urgent dyHjinoea.

The infrequency of lung symptoms may be taken, I think,

as an indication that the affection of the stomach in angina

pectoris is due to the close connection of the cerebro-spinal

centres controlling the heart with those controlling the

stomach, and that this connection depends upon the cloae

proximity of the organs in the body, rather than upon the

fact that both organs are supplied by the same nerves. Were

it true that the almost constant association of symptoms in the

heart and stomach in angina pectoris is due to the latter cause,

it would be difficult to explain why the lungs, which {dso

derive a large part of their nerve supply from the same nerves,

are so very much less frequently affected. If, however, the

explanation I have offered be the true one, then we should

expect that, as by far the larger part of the lungs is situated at

a distance from the heart, the communication between the

heart antl lung centres in the cerebro-spinal axis would not be

particularly close, and that the lungs would only be affected

in special cases.

In some of the more severe cast's the radiation is much more

extensive than to the back, left arm, stomach or lungs. We
have already seen that it may go to the right arm ; but it may

also go up to the head down the trunk, and even to the lower

limbs. In one of Trousseau's cases above described it affected

the bladder and the nasal mucous membrane.

One of the most instructive phenomena of radiation to

my mind is the sense of intense constriction, which is occa-

sionally complained of. One of Trousseau's patients described

it as being like a bar of iron violently tightene<l round the

ch^t Does this not at once recall to our minds the douleur-

en-eeinture of spinal-cord disease which we have every reason

to lielieve to be due to.the involvement of the sensory centres

of the intercostal or lumbo-cutaneous nerves? Its presence

in angina pectoris is a fresh proof, if such be required, that

wherever in angina ))ectons the original irritation may have

been, the seat of the commotion of which the patient is

conscious is in the spinal cord. It show**, moreover, the inti-
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mate connection between the spinal centres of deep organs,

and those for the superficial structures covering them ; for

there is much less evident nervous connection between the

cardiac ganglia and the intercostal nerves, than between these

ganglia and the arms; yet we see that a commotion in the

spinal cardiac centres may propagate itself rapidly to the

centres from which emanate the sensory fibres of the intercostal

nerves.

And now for the bearing of these remarks upon the theory

of counter-irritation. When we use the actual cautery to the

skin over the spines of the vertcbrte in a case of disease of the

spinal cord, w hat are we doing ? We are producing a profound

impression upon the peripheral endings of the nerves of the

skin over the diseased jwrt. We produce, moreover, a mode-

rate degree of inflammation in the skin and parts immediately

subjacent to it; but considering the depth at which the

diseased part lies below the surface, we cannot imagine that

the direct eflfect of the burn reaches so far inwards. Neither

is it possible to suppose that the small amount of blood drawn

to the skin by this slight degree of circumscribed inflamma-

tion can modify in any perceptible degree the amount of blood

in the deeply subjacent organ. Can we not from our know-

ledge of what takes place in angina pectoris deduce an ex-

planation of the effect of counter-irritation ? An analysis of

the phenomena of angina pectoris showed the intimate re-

lationship which exists between the nerve-centres governing

adjacent structures. We saw there how an irritation at the

periphery of the nerves governing the deeply-seated organ,

an irritation arising from heart-disease, anenrism of the

aorta, &c., caused a commotion in the spinal centres with

which those nerves are connected ; that this commotion

rapidly passed to centres from which emanate the ner\'es

supplying the parts superficial to that organ, and that in these

centres also a violent storm arose.

Can we not easily imagine the reverse; that an irniaiiuu

of the peripheral endings of the nerves supplying the 8U|)cr-

ficial structure, should set up a commotion in the spinal

centres to which these nerves pass; that this commotion

should exten<l t<» the closely-related centres governing tlie
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subjacent urgaii or structure, auU should profuuudly affect this

structure ?

As a matter of strict fact this reverse prucess does some-

times take place in connection with the heart. Lot us refer

once more to Trousseau's masterly lecture on angina pectoris.

One of his patients without organic heart-disease, but with

a gouty history, htid attacks heijinning in the left arm and

passing upwards to the chest, where the pain was chiefly con-

fined to the cardiac region ; here the pain was so intense that

it seemed to the patient himself as though he must die. The
attacks l)iste<l three minutes, and in all points resembled attacks

of angina pectoris, with the exception that the radiation of

the pain took place in an inverse order. Another patient,

without organic heart-disease, but who was also gouty, had

attacks beginning in the muscles of the left arm, and thence

passing to the cardiac region. In a third case the pain began

in the two shoulders, and rapidly ))assed to the neck, to the

tongue, to the arm, and to the chest. Here also there was

gout, but no organic heart-disease.

In a fourth case the pain began in one of the dorsal

vertebraB. It pa.ssed thence to the left arm, and Anally to

the cardiac region. No organic heart-disease was discovered

in this case.

These cases, it is true, were not traceable to any morbid

condition of the peripheral ends of the nerves of the arm,

the primary commotion probably taking place in the spinal

centres governing the sensation of the arm ; but they serve

to show how readily a commotion in these centres passes to

the centres governing the cardiac region ; and if a commotion

beginning spontaneously in the spinal centres for the arm

can thus so readily be transmitted, a similar commotion of

these centres, induced by peripheral irritation, would do so

with equal ease.

Bat if I am correct in believing that the evidence derived

from au analysis of the phenomena of angina pectoris and

allie<l conditions points to an intimate communion in the

spinal cord between the sensory centres for superficial parts,

and those for subjacent oigans or other structures, ought we
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not to find corroborative evidence of this fact in other physio-

logical or pathological conditions ?

It is less easy than might at first sight appear to get sach

evidence ; since severe 8Ui>erficial localised lesions, not in them-

selve« affecting deeper structures, are not very common. The
following conditions must not, however, bd passed over, as at

any rate suggestive of an action of this nature.

(1.) The occurrence of deep-seated inflammations from

surface chills. In most instances of this kind it is quite im-

possible to believe tiiat the organs themselves are affected by

the chill, as for instance when the kidneys, wrapped up M
they are in their thick coatings of fat, &e., take on acute

inflammatory action after exposure to a cold wind. In these

cases the inflammation is probably produced through the

mediation of the nervous system ; and there can be little

doubt that the peripheral sensory nerves take an important

part in the process. As, however, it is very exceptional for

the initial chill to be local in its action, it is difficult to be

sure that the deeply-seated inflammation has been induced

by the action of the chill on the overlying partji. We,

nevertheless, tacitly by our action, admit the probability of

this connection ; for the man with a weak chest is warned to

take e8{)ccial precaution in wrapping up his chest ; the man
with delicate kidneys is made to wear a flannel-band round the

abdomen ;
" cholera-belts " are served out to troops in warm

climates, and so on.

There is one instance of a deep-seated inflammation oc-

curring from a local chill which is, I believe, quite c<m-

firmatory of the views above stated. I refer to the inflammation

of the facial nerve in the Aquasductus Fallopii resulting firom

exjiosure of the cheek to a draught It is difficult to believe

that the nerve lying deeply in and beneath tlie {larotid

gland can itself bt; sufficiently aftecte<l by the chill to

induce inflammation. The inflammation is probably strictly

analogous to that met with in other deeply-seated stmotares

as the result of chill ; and in this case the relation between

(he scat of the chill and the inflammatory effect is a very

definite one. I am aware that I am entering upon debatable
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ground, as to the respective parts taken by the central

nervous system and sympathetic and vaso-motor systems

in the produotton of inflammation. Nevertheless, I would

oflor these as suggestions, in the hope that those more com-

petent than myself to deal with these difficult questions may
be able to throw further light upon the subject.

There is oue curious fact which I would mention in this

connection, viz. the occurrence of duodenal ulcers in cases of

surfiice burns. Having no good medical library within reach, I

am unable to ascertain in what class of burns these ulcers have

been chiefly met with. If, as I believe it has been stated,

they occur in connection especially with superficial burns of

the abdomen, may we not look upon their occurrence as

another instance of the effect upon deeply-seated organs of

superficial lesions over the organ ?

(2.) I now pass to another point If the radiation of the

pain in angina pectoris, and the effects of counter-irritation

over deeply-seated morbid structures, be both of them due to

sensory co-ordination in the spinal cord, can we, by a study of

the former, ascertain any facts which may help us in under-

standing the modus operandi of the latter ?

It is exceedingly common to find in patients subject to

attacks of angina }>ectoris extending to the left arm, that the

arm remains in an abnormal condition for a longer or shorter

time after the attack is apparently over. The most usual

description is that the arm is numb—the sensation to touch

is dulled. Frequently also there is a subjective " numb-
feeling," i.e. not only is the sensation to touch dulled, but the

patient has the positive sense of numbness—as one of my
patients described it, a *' buzzing " in the limb, because it

seemed to him so allied to buzzing in the ears. Then again

there may be the opposite condition to loss of sensation, yix.

pain ; either spontaneous, or developed by pressure—soreness.

Thus, one of Trousseau's patients suffered from ** painful

numbness " in the left arm after the attacks ;' and on the other

hand the patient who served as my text, had soreness and

tenderness in the left side after his attacks.

(3.) A third variety of after-effect is the sense of weakness or

** heaviness " that some patients exi)erience in the arm. And
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histly, in one of Trousseau's patients tlie left aim became pallid,

and subsequently of a bluish tinge.

Let us translate these varioos descriptions into their

physiolugic4il equivalents. Loss of sensation in such a case

means that the sensory nerve-centre implicated (in all pro-

bability the spinal centre) is exhausted by the nerve storm

through which it has passed to such an extent, that it is no

longer capable of acting fully under ordinary stimuli; and

observe, that in not a few cases it is the centres to which the

storm has passed from the primary source of commotion which

give evidence of this great exhaustion.

The positive sensation of numbness, the " buzzing " in the

limb, must mean that the commotion does not at once die

down, but goes on for a time in a quiet manner ; sufficient to

attract the patient's attention, but not enough in most cases to

amount to actual pain. The positive sensation is generally

accompanied by more or less exhaustion of the centre, as is

shown by the presence simultaneously of dulness of sensation

to touch.

Soreness or tenderness mean that the centre is not ex-

hausted, but is, on the contrary, left by the attack in an

irritable condition, so that ordinary stimuli produce an over-

action in the centre. The sense of weakness or heavinojis

in the limb shows that in those cases in which it is present,

the whole nervous a})piimtus of the limb is for the time

disorganised, the motor functions suffering as well as the

sensory. It would be interesting to enquire into the me-

chanism by which this modification in the motor functions is

produced, but I do not propose to do so in the present paper.

In order to apply the above rough accounts of what pro-

bably takes place, so as to give a full explanation of the action

of counter-irritants, it would l>e necessary to have a dear

knowledge of the influence of the central nervous system upon

the production of inflammation. My knowledge of this branch

of the pathology 6f inflammation is insufficient to enable me
to do this, but I would make the following suggestions:

—

(1.) Whatever may be the influence of the nervous system

over inflammation, it is probably an over-active or irritaHpe

influence rather than the contrary.
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(2.) Two methixls suggest thrniselves to ct>mbat this

t»ver-activity. In the first place, we endeavour to soothe it

;

hut failing in this, we endeavour to tire out the o"n»r«* niore

mpidly than it would tire of itself.

(3.) Since in the case of deeply-seated inflamiuHtions we

•aunot act directly on the centre by stimuli, we act upon

those centres with which it is intimately associated ; stimu-

lating these powerfully, in the expectation that they will })ass

on the commotion induced in them to the centre upon which

we wish to act.

(4.) The centres most intimately associated with that

governing the inflamed part are those controlling the tissues

in the neighbourhoo<l of the part, and hence we stimulate

the surface with a yiew to acting on the organ lying

beneath it.

(5.) The centre controlling the inflamed part being thus

goaded to further action, rapidly becomes exhausted, and thus

its irritative action ceases.

(6.) We have seen that even after so severe a commotion as

that present in an attack of angina pectoris the centres are not

always exhausted to the point of ceasing to be excitable, but

on the contrary are occasionally left in a state of irritation.

I believe that the analogue of this is now and then met with

in counter-irritation. A patient was under my care suffering

from long-standing spastic paraplegia, associated with spinal

pachymeningitis. The actual cautery was freely applied on

several occasions with great ultimate benefit, but the first

effect of the cautery was to increase markedly the spastic

symptoms (i.e. the symptoms of irritation), which after a few

days diminished, until they were considerably less than before

the application.

(7.) I have hitherto said nothing of the vaso-motor nerves,

which play so important a part in inflammation. Without

pretending to have much knowle<lge of the mechanism by

which the vaso-motor nervous system acts in inflammation, I

believe I shall be correct in saying that the influence of

the central nervous system on this process is largely exerted

through the mediation of the vaso-motor nerves, and the action

of the latter has to some extent been presupposed in speaking
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of that of the former. The ]>rofoun(lly intimate connection

lietween the central nervous systiin ami the vjwo-motor system

is a matter of every-<lay observation. In this connection the

observation of Trousseau already mentione<l is of frreAt interest,

viz. that in one case where the pain of angina pectoris radiated

to the left arm, the arm became first pallid and then bluish.

This indicates most clearly the close connection that subsists

between the spinal sensory centres for a region, and the

vaso-motor centres for the same region.

In the above account I am aware that I have touched

upon much debatable ground ; where, moreover, a far greater

knowledge than I possess would bo necessary to do full justice

to the subject. It is quite certain that much has yet to be
learnt in connection with many of the points I have men-
tione<l, an<l my object in writing this paper ha.s Ijcen to offer

a few hints as to the directions in which investigation is likoly

to lead to successful results.



SOME STATISTICS OF CHOREA.

BT ANQEL MONET, M.D.

Begidrar to ike Hotpital/or Sick CkOdren.

Db. Gowebs suggested to me that in the records of University

College Hospital there would be found a number of eases of

Chorea Sancti Viti which had up to the present never been

worked up. The readers of this article will not fail to perceive

that the method so completely followed by Dr. Gowers in the

tabulation of his large number of cases of epilepsy has been

applied to the statistics here presented ; with one or two

exceptions, the shape the following tables have taken was

drawn up by Dr. Gowers himself. The bulk of the cases here

used come from the case-books of the various physicians, past

and present, to University College ; the remainder have been

culled from the practice at the Hospital for Sick Children.

For permission to make free with the notes, I sincerely thank

the present physicians of both hospitals. I have been led by

my study to form no peculiar views concerning the malady.

Dr. Sturges has advanced the notion that Chorea may be

thought of as a sample of Dissolution in the sense in which

Dr. Hughlings-Jackson has used that term, and which was

borrowed from Herbert Spencer.

If Dr. Sturges think that the restlessness of infancy be com-

parable to chorea, he must be prepared to explain away certain

objections whi ch, nevertheless, I do not say really invalidate

his theory. With the roll of the tide of infant restlessness the

babe gathers strength ; such is not the case with sufferers from

chorea. I have not the least bias against the notion that the

disease is Afunctional one ; but there must be an anatomical

basis for chorea, just as there is a proper structure corre-

sponding to healthy morements of all sorts. This, anatomy
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has up to the present defied to observation, but it certainly

exists, eren if it be ultra-microscopical

Total number of Cases.—Sex.—Ape.—Number of Attacks.

The total number of cases collected was 236 ; of these 214

were available as regards sex, 52 were males, 162 females.

The age was available in 186 cases:— 1 was 4 years old, 3 were

5, 6 were 6, 15 were 7, 13 were 8, 20 were 9, 21 were 10, 20

were 11, 15 were 12, 17 were 13, 10 were 14, 13 were 15,9 were

16, 6 were 17, 5 were 18, 3 were 19, 6 were 20, 1 was 21, 6 were

22, and there were 14 above this age. In 197 available cases

there were 131 who had 1 attack, 46 who had 2, 15 who had 3,

I who had 4, 1 who had 5, and 3 who had more relapses than

this.

Month of the Year.

With regard to the month of the year when the case

first came under observation, there were 30 in January, 16 in

February, 23 in March, 27 in April, 20 in May, 25 in June,

II in July, 11 in August, 11 in September, 17 in October, 16

in November, 17 in December; these, re-arranged according

to quarters, give 69 for the first quarter, 68 for the second,

33 for the third, 50 for the fourth. It is interesting to remark

the great falling off during the warmer months of the year;

what the explanation of this is, however, is not to be too

hastily concluded.

Rheumaiism.

Of 214 available, there was a history of genuine rheumatic

fever in 33, of rheumatism in 23, and of very doubtful rheu-

matic history, 9 ; so there was an undeniable rheumatic history

in about 16 per cent., a possible rheumatic history in about

29 per cent., and the utmost that can be made of rheumatism

is 32 per cent

Heart-disease,—So-called functioned murmurs.

There was real heart-disease in 31 cases, or alwut 13 per

cent ; 2d were cases of mitral disease, 2 of aortic regurgita-

tion ; no distinction is drawn betwixt mitral obstructive and

mitral regurgit^uit, purposely. There was a systolic murmur
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in 64 cases, or about 23 per cent ; this was apical in all the

cases except 11.

Oaum omened.

The cause assigned (214 casee available) was fright in 60

cases ; accident in 13 (a distinction of doubtful value has been

made betwixt psychical and physical shock); hard school-

work in 9 (none of these cases come from the University case-

books) ; anxiety and worry, 6 ; imitation, only 2 ; want of

food, 2 ; sore thumb, 1 ; exposure, 1 ; no assignable cause, 120.

Heredity.

^^'ith regard to Heredity (214 available), there was a rheu-

matic history in 28 : 9 times the father was rheumatic ; 9 times

the mother ; 3 times the father and mother ; once the mother,

brother, and sifter ; once mother and brother ; once father,

brother, and sister ; once mother and mother's brother ; once

the grandmother ; twice the brother. There was a history of

chorea in 14 : 3 times the father ; thrice the brother ; thrice the

sister ; once the sister and cousin ; once the niece ; once the

mother, father, and brother ; once the mother's sister ; once the

mother's brother. There was a history of fits in 6 : twice in

the mother, once in the father, once in the brother, once in the

sister, once in the father's mother. There was a history of rheu-

matic gout in 5 ; 4 times it was the father, once the father and

father's mother. There was a history of megrim twice ; once in

the mother, once in the father and others. Gout was recorded

twice ; once with the father, once with the aunt. Epilepsy

was noted twice ; once in the father, once in the uncle. Con-

vulsions were registered once in the brother ; once the brother

was an imbecile, once the brothers and sisters had suffered

from " head aflfection,** once the father had delirium tremens,

and once the mother was a drunkard. Several of these col-

lateral diseases were thus associated: once the father had

rheumatic gout and rheumatic fever ; once the father had rheu-

matic gout, and the mother and brother had rheumatic fever

;

once the father had rheumatic gout and epilepsy ; twice the

father had had rheumatic fever and chorea ; once the father

and mother had had rheumatic fever and the brother chorea

;

once the father had rheumatic fever and the niece chorea ; once

VOL. V. 2 L
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the mother had rheumatio feyer, and mother, father, and

brother had chorea (this and the two next are highly pertinent)

;

once the mother had rheumatic fever and her sister chorea

;

once the father had hud chorea and the brother was insane.

Starting-place.

The chorea was said to have begun 6 times in the right

hand, 6 times in the right arm ( = 12 times in right up|>er

limb) ; 6 times in the left hand, G times in the left arm ( = 12

times in left upper limb) ; once in the right leg, twice in the

left leg, twice in the left face, 3 times in the right arm and

leg, once in the left arm and leg, thrice in the head, twice in

the speech, once in the legs, once in the arms, once in the

speech and hands. These are the only cases out of 214 in

which the site of origin of the disturbance was given.

The chorea started 33 times in the right side, 30 timos in

the left; it was worse 55 times in the right, 40 tim<

left There was hemichorea 3 times in the right, an< 1

in the left.

The march of the Chorea,

In 24 cases a description of the progress of the chorea from

\yait to part wtis given. In one case the movements began in

the right arm, then went to leg, then to left leg and arm ; in

another it commenced in the left arm, then turned to leg,

then to right hand, and on to right leg and face ; in another,

it first struck the left leg, then affected speech, and lastly,

both hands ; in another, the left face was first affected, then

the hand and leg, and afterwards the right side and speech

;

in one case the head first moved, then the left hand, left leg

and right arm in succession ; again, it was the left arm and

log before the right ; in another, the right arm and leg first

suffered, then the s(>eech ; in one, the right-hand distnrlmnce

was followed by that of the arm, leg on the same side, and

then the opposite arm and leg ; in the ninth instance, the left

hand was the first troubled, then the log, and then the face;

in the next, it was the loft arm, and afterwards the leg ; in the

next, the right hand shook first, then the right leg, then the

opposite limlw ; in another, the left arm was jerked, and later,

the face, and latest, tho 1^; yet again, it was the legs which
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first shuffled, then the hands, and then the anns ; in another

instance, the right arm was first fidgety, then the right leg

;

in the fifteenth case, the left hand first fumbled, then the

arm, and then the legs were afiected ; in the next, the right

hand first dodged about, then the leg, and then the left side
;

in another, it was the head and then the arms; in another,

the left fuce twitched, and afterwards the left arm and leg

;

again, it was the right brachial which preceded the right

crural disturbance ; in yet another, the arms were first

awkward, then the legs, and finally the head ; the right leg,

ann, face, and left side, was the order of succession in another

;

the head, hands, feet, in another ; the left limbs before the

right in the last but one ; and in the last, the passage was

from left leg to left arm, to left face. These are the only cases

which describe the course of the chorea from part to part. I

may as well state, once for all, that the material here used is

nut to be implicitly relied on ; but, I think, it may be used

with a certain amount of trust and reserve. One thing seems

to come out of this small number of cases, viz. that when the

disturbance of motion starts unilaterally in a particular region,

it will travel over the whole of that one side ere it pass to the

opposite. Generally speaking, my notes show that the side of

the body first affected was the worse ; but this was not always

the case.

Duration.

In 19 cases the affection lasted 1 mouth ; in G6, two months;

in 33, three months ; in 18, four mouths ; in 7, five months

;

in 9, six months ; in 1, eight months ; in 1, nine months ; in 1,

eleven months; in 5, one year; in 4, two years; in 1, three

years ; in 5, manij years. The above estimate is probably in

many instances too short, as many patients left the hospital

still showing some movements.

Duration qua A(^'.

The patient bein«( under 7 years of age, 4 cases lasted two

months ; and 4, three months : the jmtieut being 7 years old,

1 case lasted one month ; 7 cases, two months ; 4 cases, three

months ; 2 cases, four months. These statements will serve

to <'\]»l!iin til*' t'i»ll<iuin<r tal»b* :

—

•J I. 2
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Iniervah hdwten BeU^ptet.

Five times the interval between the first and second relapse

was under half a year; 5 times it was half a year; 13 times,

one year ; 15 times, two years; 3 times, three years ; 5 times,

four years ; twice, five years ; once, six years ; twice, eight

years = 51 cases in which relapse occurred once. Three times

there was an interval between the second and third attacks

of less than half a year ; 3 times half a year, G times of one

year, 4 times of two years, once of five years, once of six

years= 18 cases of a second relapse. Once there was an

interval of half a year between the third and fourth attack

;

once of a year, twice of two years= 4 cases of a third relajwe.

Once there was an interval of less than half a year between

the fourth and fifth attack ; once of half a year, once of a

year = 3 cases of a fourth relapse.

Intervals after Fright.

The St, Yitus's dance began immediately after the fright in

9 females and 1 male = 10. Two of these began in the right

side, and 1 in the left (the rest not available in this regard).

The chorea began one day after the fright in 3 female cases

;

it began two days after in 1 female case ; it began one week after

in 1 female and 1 male case ; two weeks after in 2 females,

three weeks after in 1 female, one month after in 2 females.

TABLE 8HOWIXO the bel.\tion or Malb and Pemalc Casbb with ant combination or
Rmccmatibx, Fkioiit, and Hbart-dibbase. R = Rhenmatiam ; F = Fright; H = Heaii-

ditfaue ; O meana uotliing ; M = Male ; F = Female.

Am.
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TABLE sBOwmom Momth at wnoHm Dubab oamk cmdeb OaantTATKNi,
AND TIIK PbE8E>CK OR AbSKHCB OF HEART-PUKAilB AKD BhBCMATUII. TIm
icitten moon a* in tbo previuns Table.

R. II.
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Heart-diteate : Time ; Belation to Chorea.

Tho heart-disease preceded the chorea certainly in 7 cases

(6 mitral regurgitiition, 1 aortic and mitral regurgitation) ; in

18 cases it was doubtful ; it was probable in 5 eases (mitral

regurgitation, 4 ; double aortic, 1) ; the heart-disease appeared

after the chorea in one case.

Qua tide.

In 8 coses the right side was affected when the patient had

heart-disease ; in 7 cases the left.

When the heart-disease certainly, or probably, preceded the

chorea, the right side was affected thrice, the left twice.

(Only 5 out of the 12 cases show which side was most

Ai different Ages,

From five to ten years of age there was heart-disease in 12

cases, no heart-disease in 56.

From eleven to fifteen years of age there was heart-disease

in 12 cases, none in 67 cases.

Over fifteen years of age the heart was diseased in 7

instances, not diseased in 45. The heart was affected therefore

31 times out of 168 available cases.

Qua Relapse.

There was a relapse of the chorea without the presence of

heart-disease in 48 cases; there was no relapse with the

presence of the heart-disease in 17 cases ; there was relapse

and heart-disease, 14 times.

Fallacies here are great—e.g. one cannot say whether a

relapse might not occur.

Fright qua Relapse.

There was a relapse of the chorea and a history of fright in

25 cases ; there was a history of fright and no relapse in 42

cases; there was a relapse and no history of fright in 41

cases.
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^ieumatism qua Relapse.

There was a relapse and a history of rheumatism in 19

cases ; there was It history of rheumatism and no relapse in

45 cases ; there was a relapse and no history of rheumatism

in 45 cases.

In thus presenting these statistics to the medical pro-

fession, I am well awaro that they may be thought to be very

uninteresting, that is because I have not been able to draw

from them any very notable general principles ; but they are

of value, if only in a negative way, and this must be my reason

for publishing them.



HEMIPLEGIC MUSCULAR ATROmY OF PERI-
PHERAL OKiniX.

BT DATID FERRIER, M.D., F.B.S.

Fkftteitm to ir^« CoUsge Hotpital, and the National Hotpital/or the

Paralyted and Epileptic.

Apabt from mere functional disturbances, either of exalta-

tion or depression, to which many convulsive and paralytic

symptoms may be ascribed, resulting from peripheral lesions

of nerves, it is established that lesions of nerves may also

induce anatomical changes in the nerve-centres. And the

experimental induction of such changes promises to be one of

the most reliable methods of determining the position of the

various sensory and motor centres and tracts in the brain and

spinal cord. It has been shown by the investigations of

Dickenson, Vulpian, and others, that as the result of section

of nerves, and in cases of long-standing amputation or con-

genital absence of a limb, certain centres and tracts in the

spinal cord and brain undergo atrophic degeneration. In

these cases there seems to be mere simple atrophy, without

indications of inflammatory action. In the spinal cord the

wasting is visible both in the white matter, particularly the

posterior columns, and also in the grey substance correspond-

ing to the attachment of the nerves in question. In the

cerebral cortex, also, atrophy has been observed in the motor

regions, corresponding to those movements which have been

long lost.

The effects on the nerve-centres of irritation or inflammation

of peripheral nerves are, however, of much greater pathological

importance. Under this head come the so-called reflex

paralyses, the pathology of which has been the subject of

much discussion. It has been found experimentally, and also

in man, that in connection with severe injuries of viscera and
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tratiniutlc 1. si. IIS of iierves, paralysis may occur in regions not

directly rolated to tlie nerres actually injured. These ^ra>
lysf's come on at once, and subside mostly with the irritation

wliich has indui < 1 tin m. Many such facts have been recorded

by \V\'ir-Mitchc'll, and others. It is obvious in such casee

that the paralyses are of a purely functional nature, as they

occur before any uiLranii- ciianL^i s ((.iild possibly be indaced in

the nerve-centres. What is the exact nature of the functional

disturbance is a matter more of speculation than actual

demonstration, and the theory of vascular spasm of Brown-

S6quard, or tli' thoory of exhaustion of Jaccond, may be

regarded as more or less satisfactory. ,

It is otherwise, however, when the symptoms of niwil.i.l

affect i 1.11 't the nerve-centres do not show themselves at once,

but at .some considerable interval after the infliction of the

injury. Tlic cases of reflex paraplegia which huvo been so

often seen in cdnniction with affections of the bladder and

prostate in man, and the uterus in women, seem to be of

a different type from the above ; and the views that the para-

]}tii' affections in tliese cases arc n^t ni.rcly tunctinnal, Imt

due hi actn.l1 ouniii' cimnges in the spinal cord, propagated

alonpr til-- n- r\> > ul the diseased vi<'<'»!i li^vo r'-^-eived much
support ii .III < \{.erimental and j. ligation of

recent years.

Inflammation of peripheml nerves induced in the lower

animals by irritants, mechanical lesions and the like, has by

some observers been found to be altogether negative as regards

pro|)agation to the spinal cord. But others (Hayem, Klemm,
Niedieck, Ac) have described both meningeal and myelitic

inilaiiini aticn as the r^ult ot >ii( h lesions. The resulting

neuritis, which, according to liayem, is both interstitial and
parencdiyniatous. ascends or descends from the primary lesion

not in a ('..iilinucns niaiiiK'r, l.iit inttrrnptOilly—tttfUftMs <{|0-

i&minata vd mit/rans—portions oi apparently healthy nerve

alternating with inflamed |M^rtions. In this manner the

neuritis reaches the cord, aixl in< luces either memngeid inflam-

niatinii from the direct continuity of the spinal membnuiet
with tin neural envelopes and interstitial tissae, or a polio-

uiyeliti> uitli atr.>|>li\ o( the mnltipolar o^ls, of greater or U^es
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extent and acuteness, jiniliubly through the medium of the

posterior roots.

These experimentiil data render it probable, if it has not

been actually demonstrated, that similar processes underlie

certain symptoms which are occasionally seen in man in

connection with peripheral nerve lesions. It has been found

that at mure or less distant intervals of time after traumatic

lesions of nerves, articular inflammations, and amputation of

limbs, atrophic {mralysis or muscular atrophy has occurred in

regions not directly related to the nerves primarily injured.

Thus, after an injury to the ulnar nerve, as in a case reported

by Brown-8o<|uard, muscular atrophy showed itself in the

region of distribution of other nerves of the brachial plexus,

in a manner which could not be accounted for by mere exten-

sion by contiguity. Many other instances are on record of

atrophy of a limb from injury of one of the branches of the

plexus supplying it.

Not unfrequently, also, atrophic degeneration occurs in the

opposite limb, presumably from a transverse extension of the

myelitic process ; and there are instances, also, which would

seem to show that the myelitis may be propagated longi-

tudinally in an ascending or descending manner, so that

atrophy occurs in both the limbs on the side of the original

lesion.

Cases of this kind have been recorded by Vulpian, Charcot,

Leyden, Terrier, and others.*

In addition to those already recorded, I may mention the

following case, which has just come under my observation.

A young man, aged 27, who had left hip-joint disease in

childhood, and ha«l recovered with a stiff and atrophied limb,

with which, however, he was able to sup{)ort himself and walk,

a few months ago rapidly lost power in this leg, so that now

he is unable to support himself with it. A few weeks after-

wards he began to experience numbness and weakness in his

left hand, and lately he has experienced numbness in the

ulnar region of the right hand also.

On examination, the interossei of the left hand were found

* Bee an able smnnwry utA nrnew of farto bc-annj; on this qowtion bj

Clh. TalauMMi, ' BeTue et MensueUe Jr Mf'il. ct Chir..' July ISTO. #/ n^tftj.
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to be considerably wasted, the basal phalanges hy[)er-extended,

and the use of the fingers characteristically inii>aired. The

wasted mnsclcs showed well>marked reaction of degeneration.

Thongh the right lower limb was apparently unaffected, yet

there was greatly increased knee-jerk, and tendency to ankle>

clonus. The power of retention of urine had also become

considerably impaired since the symptoms first developed

themselves.

In this case there seems to be both an ascending and trans-

verse myelitis of a subacute form, the starting-point of which

is probably the articular inflammation of the left hip, and the

atrophic changes in the lumbar region of the spinal cord,

which have long remained quiescent. The patient dated his

symptoms from the use of a new boot which he had himself

constructed, and the use of which in walking seemed to catue

unusual fatigue.

A truly hemiplegic form of muscular atrophy has very

nirely been observed. Leyden, in his work on * Diseases of the

iSpinal Cord,' reports a case of a gunshot injury of the left

thigh which was followed by severe pains in the 1^, and

afterwards in the left arm. Nearly three years after the

receipt of the wound the patient became paralysed or paretic

on the left side, leg, arm, and face. The acutenees of vision

also of the left eye was impaired. Examined by Leyden in

Jan. 1874 (the wound having been inflicted in Nov. 1870), the

patient was weak on the left side, and complained of a feeling

of heaviness in it The muscles generally on the left side

were flaccid and less voluminous than those of the right,

and the electric contractility was somewhat diminished, and

abnormal.

The following case which I have had under my care shows

by its history and progress the recurrence of a truly hemi-

plegic muscular wasting, with panesthesia, in connection with

neuritis of the stump of an amputation of the left hand at the

wrist.

The iNitient, fetat 28, is a member of the medical pro>

fcsMion ; and ho thus described his case. While shooting in

India one day in June 1877, his gun burst, inflicting a
Hcalp wound, also rupturing the left membnuia tymjiani and
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seriously lacerating his left hand. The hand was at once

amputated just above the wrist, and in a little more than

three weeks he was able to return to duty. The stump had

almost entirely healed, and the scalp wound and laceration

of the tym^mnum had quite healed up.

For two years subsequently to. the amputation he ex-

perienced almost daily pain in the stump. The pain varied

in character. He described it as like that caused by tension

of the flaps over the face of the stump ; as a burning sensa-

tion; as if something were contracting and subjecting the

ends of the nerves to pressure ; as a throbbing sensation.

Later on, this condition of the arm appeared to be greatly

influenced by changes in the weather. A hot and dry climate

was most agreeable, whereas a sultry and moist atmosphere

was always the cause of pain ; as also cold and frosty weather.

Soon after the operation he observed wasting of the left

arm.

Towards the end of 1878 he began to feel as if a piece of

parchment were drawn tightly over the left side of his face,

which was so unpleasant that he frequently tried to relieve it

by rubbing.

He also felt " unbalanced " or " lop-sided," which was

particularly disagreeable. This feeling of " lop-sidedness " grew

worse about August 1879, and at this time he observed some

wasting of his left leg. Later, he noticed a similar wasting of

the left side of his thorax and abdomen.

All these symptoms the patient noticed before they could

be recognised by others.

During the attacks of pain in the stump the face always

felt more drawn than at other times. One night after his

return to England, at the end of 1881, during a severe attack

of pain, he felt as if there were a muscular thrill through

the left side of his chest. For the last year there have

been sensations of pins and needles in the left foot, and

flbrillar twitchings in the left leg and thigh. Similar twitch-

ings have also been felt in the left side of the face, thorax

and abdomen. He now—January 1882—feels as if there had

been a layer cut off" the whole of the left side of the body, and

complains much of his " uubalancetl," " lop-sided " sensation.
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The patient was a wcll-deyeloped, vigorous and healthy-

looking roan. All the organic viscera and functions were

nonual. It was plainly evident on examination of the two

sides of the body that there was a want of symmetry, but the

resi)ective measurements were not determined at this time.

The muscles of the left side reacted well to the faradic

current, and no very evident difference could be discovered

between those of the right and left side.

Sensibility was normal.

The question of re-amputation was discussed, and the

patient further consulted "Mr. Lister, who advised this at (mce.

The stump was re-amputated by him on January 28, 1882, and

the healing of the wound proceeded satisfactorily. A few

days after the operation, pain recurred in the stump, aocom-

punied by twitchinga of the arm, and tenderness, with hyper-

iL'stiicsia to cold over the whole of the left side.

After that, the patient ceased to complain of attacks of

pain, and the paresthesia of the left side of the Ixxly some-

what diminished. But the feeling of " lop-sidedness *'
stili

continued.

On February 22 I made comparative measurements of the

two sides of the body.

By stretching a tai)e-measuro between fixed points on the

two sides of the face in various diameters, there appeared

a difference of one-eighth of an inch in favour of tho rijrht

side

—

Widoit part of tliigb . .

Four ioetiM tboTe patella

Galfoflflg

^^iS^*!
incb«abovo|

Rjght^do = 16| .. Left = 16*

The arms were not strictly comjuirable for obvious reasona,

but the circumference round the acromion and axilU wag

one inch less on the left side than tho right

There was thus an apprei'iublo difference between the right

and left side of the face, trunk and limbs, varying from one>

eighth of an inch on tho face, to one inch in the limbs.

Tho jNitient shortly after this put himself at my advice

under the care of J.)r. dt» Wntteville for electrical treatment.

Rifrht
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I i !^ V. i. carried out by him for about six weeks, by his

metliml of galviino-faradisation, which he has recently de-

scribed in thf» * XfMirologisches Centralblatt ' for Juno 15,

1882.

Under this treatment the patient gradually improved in all

respects, and on my again taking the same measurements on

May 23, I found that there was now no appreciable difference

between the two sides of the face. The widest part of the

right thigh now exceeded that of the left by only one-eighth

of an inch ; the right calf measured only one-eighth more

than the left ; and similarly as regards the two sides of the

trunk.

The patient ultimately returned to his duties in India, to

all appearance perfectly recovered.

The above particulars show an evident causal relationship

between the neuralgic stump of the left hand, and the oc-

currence of the iKJCuliar " lop-sided " para?sthesia of the left

side, and actually demonstrable wasting of the face, trunk

and limbs on that side, which speedily ceaseil after re-

amputution of the stump, and properly directed electrical

treatment.

The condition of the nerves of the stump was examined by

Mr. Watson Cheyne, who has furnished me with the following

account of his examination.
** Examination of the stump immediately after amputation

showed the presence of a firm neuroma, about the size of a

small hazel-nut, affecting the divided end of the radial nerve.

The nerve itself was thickened, and had a distinctly rosy hue,

one or two vessels being also evident in its sheath. The lower

end of the ulnar nerve was somewhat expanded, but this

expansion did not present the distinct form of the radial

neuroma, nor was it so firm. The nerve was of the normal

white appearance. The median nerve was apparently quite

healthy.

" Microscopic characters.—Longitudinal and transverse sec-

tions were made both of the neuromata and of the trunks of

the radial and ulnar nerves. The neuroma at the end of the

r:i'1i;il nerve was found to consist of a large amount of fibrous

tissue, enclosing in small alveoli bundles of degenerating
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neree-fibres, in some places indeed the arrangement of the

fibrous tissue showed that nerve-bundles had alrea^lj dis-

appeared. Here and there the fibrous tissue was still almost

embryonic. In the trunk of the nerve there was great increase

of the fibrous tissue between the bundles of the nerve-fibres

which were undergoing degeneration. There was a con-

siderable number of small blood-vessels, some of them sur-

rounded by embryonic cells. This appearance was especially

marked towards one side of the nerve, where there was a

distinct line of granulation tissue. In the ulnar nerve there

was thickening of the fibrous septa to some extent, but not

nearly so marked as in the radial ; there was no appearance of

granulation tissue either in the trunk of the nerve or in the

enlargement at its end.

" The appearances indicate chronic inflammation of the

radial nerve, both at the divided end and along the trunk.

This process was still going on at the time of the operation,

as evidenced by the granulation tissue found along one side

of the nerve trunk. There was no evidence of continuance of

inflammation in the ulnar nerve."

Whether in this case there was any morbid change in the

anterior grey column of the spinal cord of the left side capable

of histological demonstration, or whether it was merely a so-

called functional depression due to the long-standing peri-

pheral irritation, can only be a matter of speculation. The
latter view might be considered as the more probable from

the fact of recovery on cessation of the irritation, though this

would not necessarily follow.

The point of importance is the |)ossibility of a morbid con-

dition of the whole of the grey column of one side of tli*>

spinal cord being developed in connection with long-standing

p<'riphcral irritation, ascending and descen<ling from the point

of primary attachment of the inflamed nerve.
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Le^ns Cliniqves aur dea Maladie$ MentaJes d »ur let Maladiei

Nerveuae$t professSes a la Salpelrtere. Par le Docteur Auquste

YoisiN, MMccin de la Salpetriere. Paris, Bailliere et fils.

1883. 8vo.

Lectures are perhaps not strictly clinical when they are

delivered in the theatre of an hospital, and are not illustrated

even by reference to cases actually under treatment. Yet

these lectures of M. Voisin, replete as they are with the records

of illustrative cases, strike one almost with the vividness of

bedside teaching. Moreover, we learn from some casual

remarks, that on one day of each week a limited number

of the students are admitted within the wards of the great

asylum, to observe for themselves the phenomena of mental

disease. The authorities of the Salpetriere take a middle

course between the free admission of medical observers,

which some people think injurious to patients within an

institution, and the practical exclusion of unoflficial medical

men, which more certainly, by perpetuating professional igno-

rance of insanity, is, and must be, detrimental to that larger

body of the insane who have not been placed under such

treatment as that of the hospital of the Salpetriere.

The difficulty of providing real clinical instruction in mental

disease, that is to say, instruction illustrated by actual cases,

for the vast number of recruits which the great profession of

medicine demands, is perhaps so great that it may never be

overcome, and so the public will in time become aware that

the bulk of medical men may know as little from observation

about lunatics as living priests know about the angels whom
they have never seen. In this country the promising com-

mencement of such teaching has all but withere<l in the bud.

In France, however, as we see in this publication, it is still

VOL. V. - M
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attempted by means of lectures, more or less illustrated by

examples, and such lectures, if they fail to attain the highest

value of teaching by demonstration, are of great worth, espe-

cially to those fortunate practitioners of the medical art who

are not compelled to draw entirely upon the resources of their

imagination for some kind of picture of the lunatics they hear

about The resources of photography are but a feeble aid,

except to the initiated. M. Yoisin gives several pages of

excellent pliotographs ; but to any one who has never learned

to read the lunatic feature and figure, we venture to think that

thoy will convey little moaning, except of strong variations of

tem{)cr and of good or bad looks. To the thousands of medical

students who have never seen the play of a lunatic's features,

or listened to the accents of his voice, even such instruction as

that contained in our author's pages must, to a great extent,

remain incapable of being appreciated ; and until some plan

of oral teaching, duly combined with actual demonstration, be

devised and diligently carried into effect, it is likely that the

early stages of insanity will remain practically unobserved or

lamentiibly misunderstood, that the safety of the public from

the insane who are at large will continue to be unguarded,

and that the insane who are not permitted to remain at large

will continue to bo deprived of their liberty on judgments

which are erroneously sup])osed to be the results of medical

science.

We raise this lament, not over M. Yoisin's important work,

imi)erfect as his clinical demonstration appears to be, but

because his work so far excels anything which we arc likely to

have in this country, where the neglect into which the teaching

of this great department of medicine has fallen is so great

that no one could be found in a {Hisition corres[>onding to that

of this eminent Frenchman, with his mut<>rial8 for teaching,

and especially with his audiences to l)e taught. M. Voisiu has

done W(>11 ; no doubt he might do Wttor if ho could bring his

students to more intimate observation of his patients. In this

(H)untry the teaching of mental disease is, with one or two

exceptions, either neglecte<l or pretended. The medical men
to whom the custmly of the insane in ever-increasing agglo-

meration of numbc>rs is entrusteil, are lotting the character of



NOTICES OP B00K8. 681

physicians in that of administrators, and medical treatment

for the cure of mental disease in the very institutions supposed

to bo devoted to the purpose seems to be passing out of use.

The first Lecture on Classification will serve as well as any
subsequent one to elicit the criticism that these lectures are

wanting in method, that their matter is less regular in

arrangement, or, to use a homely phrase, less cut-and-dried

than is usual in medical writings. We are inclined to accept

this quality of the author's instructions as not altogether a

disadvantage. The mass of observations on such a subject as

insanity are so heterogeneous and vast, that it is impossible to

reduce them to strict order, except at the expense of truth.

There will be a time for method later on, when the true gene-

ralisations have been seized, upon which alone the facts can be

rightly marshalled. But there is also in the development of

any complicated science as it struggles out of ignorance, a

time when facts and thoughts about them are grouped, and
best grouped, in much detachment ; and thus it is that we are

far from finding fault with the somewhat rambling manner
in which M. Voisin treats the various subjects in which he

instructs us, leaving us not uncertain as to the main direction

of his line of thought, but at liberty to feel ourselves by no

means bound either to agree or to disagree with him abso-

lutely. In a difficult country we follow a leader with all the

more confidence, when we perceive that he is willing to wander

from a straight line by practicable deviations.

With regard to classification, we quite agree with the author

in the belief that the classification of delires is insufficient.

We also entirely concur in the remarks made upon the new

classification attempted by the late M, Morel, and which has

been imitated and exaggerated by certain writers on lunacy on

this side. He says :

—

" Morel, of Rouen, had much felt the defect of the actual classifi-

cation, since he attempted to found one upon etiology ; but for

w^ant of a sufficient number of pathogenic and anatomo-patholc^cal

facts and observations his new classification was deficient in solid

foundation ; it sinned also on an important side, by tending to

confound forms altogether different, when it admitted ]jere<litary

insanity, for there are few mental aberrations in which one does

2 M 2
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not find morbid h< i- lit \ . I'.y rlissifying in the same category all

oaaea of alcoholic iuhJknity mm c<>iij<>inH f>f>rebral and meningeal

hsmorrhagee, fatty tl< ;,>m i itiMii ami (Inonir meningitia. The
amo difficulty pretjents it>- It in the hypochoudriaaia which one

mectH with in mmple insanity and in general iiaralysia. I think,

therefore, that it is necessary to reject all classification fonnded

\\]Mn ftinlogy alone. As in all branches of medicine, so progreaa

in III) ntal pathology is only possible by the partici{>ation of ana-

tituiical pathology, and every classification aiming at being

rational, must 1^ established upon etiology, })athogeny, dinioal

and anatomical pathology."—Pp. 15 and 16.

\\<>\\ (lilT.'iviii ar.- these ideas from th.^e which have been so

earnestly pr<SM'l u)nm the profession l^y t lie Scotch school of

lunacv, which is in so many other resp.tts so practical and

progi' >-i\r, but which in this resjject has developed th- in-

defensible project of M. ^Imp] intn a fantastic system of etio-

logical classification, which imisi. indeed, have brought down
the animadversions of our aiitliMi had he known of it!

It would seem that M. Voisin has .-.• ij. (j the task of demoli-

tion in this inHtaiH-e by his ignoran<< .it Ihiglish. Apjwrently

he is not ac<iuainti i| with German • ithi r. Probably there is

enough nonsense \\ritt<ii in his nun laii^ruaire for him to refute,

but the literary kn. \
' ' \\hi(h he jM»ss<sxr.s of his subject

is very far frnm l»«>in iinlitan, and jm rliaps it would not

be unjust to eali it narrow.

As a partial classiticutiou, he divides dvlire into |»artial,

general, and complex. We have not attemptinl to translate

the word cUlire, which he uses, we believe, as almost tanta-

nii'unt to insiuiity ; a sense commonly given to it by his oountry-

jurii, liiit which certainly does not correspuud >uth our own

use in in< dieal literature of the word ddirium. An Ihiirlish

physician hearing that a person was delir uid U* apt t^i

conclude that he was rambling in thoughi mi »u unconscious

or semi-conscious state of febrile or cerebral disease, and he cer-

taiiilv Willi]. 1 nut i-Miii-b ]\r wa> iuNano; liut oiir pro-

l'es>ional hiitlut-n m I !,,!i.'' .ippairiit 1 v appU th>' term ti>

all in-an'' d<\ iai i<'n^ ti'Mn iia^"n m lh'>i!L:ht . and esjHH'ially

to didn>i'in. The riiii.iu-< d. iivati'ii • ^ ord d^irium

from d« ^1 ra, out of thr iurrow» seems i -
;

''

as expressive of any morbid deviation ti'm i d
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right line of souml-mindiMl rctison. Might wo not with advan-
tage adopt this word from the French into onr medico-pgycho-

logieal vocabulary, replacing by it the word " delusion," ex-

cepting where the latter is really appropriate, which it is not
twice out of three times where it has come to be employed ?

M. Voisin has not been proof against the temptation of

formulating a classification of his own. He says that

—

" Every rational classification must be founded on the eiuemble

of notions given to us by the symptoms, the pathogenesis, the
pathological anatomy, and the etiology.

It is thus that I shall divide insanity into six classes.

Ist. Folie <xcqut$e, that is to say, which comes on in the conrse of

life and has been preceded by a state of reason and intelligence.

2nd. Folie native, a form in which the intellectual troubles

manifest themselves at the earliest ago, especially under the

influence of heredity.

3nl. Folie par intoxication et par virus, the nature of which is

clearly indicated by the name, or by alteration of the blood, or by
diathesis.

4th. Le C'/> . . „ '" Th'nite, FIniberilliie.

5th. La Parol ile.

6th. La 1> liilf"

The scheme is far from being unobjectionable, for is not the

third class included in the first, and the fourth in the second,

and why should senile dementia, so variable in its antece-

dents, form a class apart ? Are the cases of the first, second,

and third classes distinguishable either by their symptoms or

by their pathological anatomy ? No doubt the distinction of

having been acquired from what the author calls native in-

sanity is important, being, it would seem, the distinction

which we have ourselves insisted upon between what we have

called developmental insanity and accidental insanity, but it

seems to us scarcely a distinction which it is wise to select as

the principal basis of a system of classification.

The interesting lecture, being the thirteenth of the series, on

Insanity caused by the siege of Paris and the Commune,

throws light upon what the author means by acquired, as

distinguislied from native insanity. It had been remarked,

and, if we remember rightly, an article had been written to
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show, that there was no increase but even a diminution of

recent cases of insanity in Paris daring the fearful ordeals to

which the population had been subjected from July 1870, to

June 1871. M. Yoisin, however, thinks that the allegation

having been made upon statistics drawn from establishments

which only receive patients from the rich and easy classes of

society is untrustworthy, and that the poorer and labouring

classes did suffer mentally, and in great numbers. However,

he does not attempt to prove his case by means of statistics

drawn from establishments which receive only the insane of

the suftering classes, and the cases of individual suffering which

he adduces, however interesting, are liable to be misleading,

for it is all but impossible in any individual case to prove

that there was no predisposition. It is not by heredity alone

that the predisposition to insanity is formed, and when one

person out of many succumbs to influences which act with

equal force upon all, the inference must be that there was a

predisposition to be so affected. It would seem that most men
are so constituted that all the horrors of the * Pilgrim's

Progress,' or of Dante's * Inferno,' could not drive them mad.

Others there are who become insane upon severe exciting

causes acting upon the mind, or upon slight ones, or upon
n(me at all which can be discovered. While, on the other

hand, it may safely be affirmed that there can be no man born

of a woman who is not liable to become a madman from acci-

dental causes of a physical nature, tnuimatic or toxic Blows
on the head and starvation must have caused a certain number
of insanities in {)ersons not predi8}>oscd ; but it is by no means
certain that the psychical horrors of war must have had any

such effect Moreover, it would seem more likely that men
of leisure, culture, and opulence would be more affected by

national disgrace and defeat, by social anarchy and the dt^tnic-

tion of property, than the labouring, struggling, and suffering

cltisses of society. M. Voisin therefore delivered an eloquent

and interesting lecture, but he did not prove his case, nor

upset the statistics of Charcnton. The lecture also seems to

indicate that the author is by no means dear as to what he

really means by the somewhat taking terms of his olaasiflca-

tion, FoJie aeqmte and Folie native. That which we have to
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repeat in the matter is that there is a type of man, often

enough of a sane family, who will lK?come insane, and nothing
can prevent liiin. His disease we call developmental insanity.

Also there is another type of man whom nothing can make
insane short of a physical injury affecting the brain in a certain

manner, as by a syphilitic neuroma, or by poisoned blood, or

some such physical interference with the organ of mind.
Insanity in such a man we call accidental insanity. The two

types must be recognised, but between them there is an
infinite variety of susceptibility and of insusceptibility, and
therefore we venture to think that this leading notion of our

author's lectures ought only to be accepted with the reserva-

tion that it shall not be allowed to explain more than it is able

to make really clear. The idea upon which M. Voisin founds

his classification is a true one, but it is too diffuse to be of

such use. Like flood-water, it will not turn a mill.

Our space limits will not permit even an appreciative

reference to all the contents of the author's substantial volume

of well-nigh eight hundred pages. Suffice it to say that,

while some lectures are devoted to forms of insanity whose

real existence we are fain to dispute, a larger and more

Taluable part of the volume discusses very fully, and with an

ample supply of illustrative cases, such important topics as

epilepsy, idiocy, general paralysis. The lectures on this last

subject occupy 164 pages, and, in themselves a treatise, are

too valuable and important to be dealt with in a brief critique.

We may remark, in passing, that the author is inclined to call

forms of disease, especially consecutive forms, by the name of

general paralysis, where identity with the disease to which we

in this country restrict the term is by no means certain. That

the disease does vary more than our writers of even a few years

back were aware of, may be admitted, but the variations de-

scribed in these pages are wider and greater than we have as

yet recognised.

The treatment of the subject of alcoholic insanity is well

worthy of the large space devoted to it The author shows

none of that sentimental tenderness for the drunkard which

has been rife among ourselves. He declares tliat alcoholic

intoxication almost always has its origin in brutal appetites,
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and that it is one of the passions, one of the vices of greateai

tenacity.

If we may judge from some of the author's remarks, and

still more from some of his cases, drunkards are incarcerated aa

lunatics at the Bic^tre and the Salpctri^re who woold scarcely

be detained in our asylums. The author says :

—

" The most oommon type (of alooholic insanity), and oertainfy

the mofit interesting to study, is that of the individnals whose

mental state only betrays itself very rarely by an excitement too

violent or an incoherence too manifest, and who either maintain

themselves in society, or form in asylums a category relatively

superior ; at least if one takes the reason for the term of oom-

parisun, for it is no longer so if one places oneself at the point of

view of the moral faculties."

And he comments without reserve upon the calmness, amia-

bility, and obsequiousness with which these drunkards will

deceive the medical man, while in reality their conduct is but

a little comedy which conceals the most outrageous lying,

rascality and immorality. Evidently the little comedies and

beautifully constructed but utterly false autobiographies of the

habitual drunkard will never succeed in deceiving this astute

observer. He draws, however, a most important distinction

between two classes of persons who become insane by alcoholic

poisoning. In the first, he places those persons who, being of

fairly sober habit, and never having had a previous attack of

delirium tremens, in consequence of great excess committed

within a few days, or even after sudden deprivation of aloo-

holic driuk, necessitated by indisposition or penury, have an

attack of mental aberration, consecutive or not to an attack

of ddiriwn tremens.

In the second class he places drunkards by profession, who

have had one or more attacks of delirium tremens^ and whomay
be regarded as affected by chronic alcoholism. Not one

example of this class on leaving hospital after cure of acute

delirium but retains, as symptomatic of his chronic state,

enfeeblement of memory and intelligence and of moral energy,

diminiMhed aptitude for his habitual employment and loM of

muscular force. In some of them the delirium ceases altera

month or more, and, notwithstanding enfeeblement of mind,
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they may be allowed to leave the hospital ; while in others the

delirium does nut cease, and gradually becomes complicated

with cuniirmed dementia (p. 221).

The number of cases of the first class is small compared with

those of the second ; during the year only four of the former

having been admitted into the hospital, against twenty-eight

of the latter. It is rare that after a residence of two months
in hospital even the chronic cases cannot be set at liberty.

They are not really cured, indeed, but with diminished muscular

force and moral energy, and very generally with enfeebled

memory, they are yet in a state in which it is impossible

to detain them longer. So they leave the asylum, carrying

with them the tendency to become again insane with great

facility and from slight causes, as, for instance, some excess, or

some moral trouble, or even after more or less absolute absti-

nence from food and alcoholic drink.

The remarks of the author on the delirium of insane

drunkards are valuable. He does not agree with some other

writers in believing that it is always marked by sadness or

depression. It is not a systematic, and, so to say, co-ordinated

delirium, like that of monomania. It is essentially illogical,

superficial, and impresses iis mark rather upon the words and
facial expression of the patient than upon his conduct. The
expressions of unreason are transitory, and the patient makes
light of them if they are disputed. In these respects it resem-

bles the delirium of general paralysis, and differs from that of

monomania. The patients, however, do not present the self-

control and personal satisfaction which prevails among general

paralytics, and this constitutes a diagnostic mark of the two

kinds of delirium. Some insane drunkards have amnesia and

trouble of speech. Their pronunciation is hesitating, stut-

tering, confused. Sometimes, perhaj)s, the hesitation of speech

depends upon imperfection of memory, an indication of which

is afforded by the fact that the written language is just as

imperfect as that which is spoken. The conscience is

affected, or that which the author calls conscience. It is

impossible to make the sufferer comprehend that it is due

to his own fault that no one has been willing to employ him

because he was a drunkard, or that his wife has left him
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for the same reason. Towards the me<Iical attendant theee

patients are kindly, submissive, and hypocritical, but towards

thfir wives and children they are far from being so amiable,

and are generally irritable and often violent. Without appre-

ciating the cause, they become unable, from loss of muscular

strength and freedom of action, to earn their former wages,

and this is one reason why they fall into the state of wretch-

edness which is so common to them ; a reason which they do

not seem to appreciate.

From the manner in which the author discusses and refrains

from deciding whether lunatics from drink can properly make
a will, and whether they are responsible for offences against

tlie law (p. 253), it would seem that he does not draw any
definite line between drunkards who are not really lunatics,

and lunatics who have become such from drink. No doubt

there are cases in which the transition from one state into the

other is not marked by any well-defined boundary. But the

two states are essentially distinct, and the author has failed

to define them. Here, as elsewhere, when he trusts himself

to any argument or observation outside his role as physician,

the author lays himself unusually open to criticism. For
instance, with regard to responsibility of these people, he says

:

** De pareils hommes sent assez le malheur de leurs families

pour que la loi soit en droit de prevenir, par la rigueur de la

repression, de semblables habitudes chez d'autres
; qu'ad-

viendrait-il, au contraire, s'il ^tait notoire que Talcoolisme

exempte de toute p^nalite ?
"

One would have thought that the couiinuuus misery which

a drunkard inflicts upon his family is no reason why he should

be exempt from the rigour of the law on account of the occa-

sional misery which he may inflict u]K)n others.

We have no space left for further remarks upon this sug-

gestive volume, except for some brief ones upon the most im-

jwrtant subject of treatment. In a few |mragraphs the author

justifies the use of mechanical restraint, but as a counterpoise he

displays the old-fashioned, and we fear the out-of-fashioned,

faith uf a phy.sician in the efficacy of medicinal remedies.

The 28th and 2!ith lectures are a valuable disquisition <m the

employment of bromide of potassium in nervous diseases, and



NOTICES OF BOOKS. 539

the 30th is a still more important one on the treatment of

insanity by the muriate of morphia, cndermic injection being

the mode of administration mostly used and expressly recom-

mended. Highly as we ourselves value opium and its salts

in the treatment of mental diseases, we are not a little

surprised at the variety of forms of insanity which have

been successfully treated by the author with very large doses

of morphia. When he first commenced to treat maniacal,

melancholic-persecuted and hallucinated cases with the en-

dermic injection of muriate of morphia, he found it often caused

intense vomiting, but, under the advice of Boiler of Illenau,

he disregarded this inconvenience, and increased the doses with

tlie remarkable success of which his pages are the astonishing

record. The contra-indication of the morphine treatment is

cerebral congestion, and this he attempts to remove b<'fur<'-

hand by blisters to the shaven occiput and nape of the luck.

Considering the large doses of morphia which he gave and

the long time during which they were sometimes administered,

he became apprehensive lest the red blood globules should

be diminished by the drug, and he made observations which

proved to him that this fear was not well founded. Chronic

insanity may itself lead to a diminution of the red globules,

but the heroic administration of morphia would seem from the

author's observations to resist rather than increase this ten-

dency (p. 703).

The list of the forms of insanity for which he uses the mor-

phia treatment seems to include all varieties of mental disease

except those which he considers to be dependent uix)n a con-

gestive state of the brain. In these it may be injurious, and

he well remarks, that this distinction of the forms of insanity,

which may and of those which may not be properly treated by

morphia, depending upon the state of the organs, as regards

congestion, shows that " the diagnosis of the anatomical nature

of insanity is of the most serious importance."

The author cites his experience to prove that insanity of

many years' standing, five or six years even, may be treated

successfully by the morphine method, and that forms of insanity

hitherto thought incurable, as foUe a doMe forme ei eircuiairey

can be cured by it. In this form the dose of muriate of
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morphia needs to be from six to eight grains a day. In

lyi)cmania with groaning, the high dose of from seven to

ten grains a day is, he says, requisite.

It would be presumptuous to criticise the remedy or the

posology of an author who gives such abundant and circnm-

stantial evidence of his success; but it will scarcely fail to

strike the readers of Dr.Voisin's volume that muriate of morphia

has become with him more of a panacea than will be thought

consistent with the variability and many-handedness of scien-

tific medicine. We have no doubt that opium is the most

useful of all dnigs in insanity ; and yet we cannot but express

some astonishment at the unexampled success of our French

confrfere. We can, however, strongly recommend his volume

to the study of our psychological compatriots. They will

perhaps not accept with implicit faith everything which they

find in its pages, but they will find it replete with opinions

and experiences gathered in a field of observation new to them,

and formed in a widely different spirit to the jejune officialism

into which English psychiatry is passing. The volume is

illustrated by some excellent engravings and by some inter-

esting photographs. It, however, has no Index, and a very

inadequate Table of Matters. Why any one should take the

trouble to write a valuable book of nearly eight hundred

pages, and not take the trouble, or pay some one else a trifle

to take the trouble for him, of constructing an Index, is one

of those mysteries of authorship for which we have never yet

discovered any reasonable explanation.

John Charles Bccknill.

Le$ HystMques ; etai physigw d Stat mental. Par le Dr.

Legrand du Saulle, M^decin de la Salpetri^re, &c. Sec.

Paris, J. B. Bailli^re et fils, 1883.

From France we receive another great work on Hysteria.

Although this disease is so widely spread, so universally dis-

tributed throughont all countries, climates, and conditions of

life, it is a significant fact that the most im{x)rtant literature

on the subject is practiciilly confined to certain countries. In

England, if we except the writings of Brodie, Todd, GonoUy,
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Laycock, Skoy, and a few others, there are comparatiyely few

special treatises devoted to this question. In France, on the

contrary, not only do its medicul publications teem with

original investigations and observations, but nearly all the

great and elaborate memoirs on hysteria emanate from that

country, as evidenced by the classical works of Tissot, Ix)uyer-

Villermay, Georget, Dubois, Brachet, Landouzy, Briquet,

Charcot, and a host of others. Reflection on this point alone

would seem to suggest that, although this disease is met with

in every part of the globe, in certain special countries it

attiiches to itself peculiar attention and interest on account of

its unusual prevalence or severity. That such is the case is

evident from the study of the hysteria at home as compared

with the same abroad. Just as the affection seems to attack

certain groups of individuals and special constitutions, so do

we find it more universal and severe in particular races of

mankind, invading those particular temperaments and nervous

organisations which would seem to be more specially prone to

neurotic excitement and instability.

A consideration of the works of French writers on hysteria

indicates not only by their number, but by the nature of their

contents, that this disease is much more universal in that country

than in England ; that phenomena of frequent occurrence there,

are extremely rare here ; and that the malady, attended with

comparatively little danger on this side of the Channel, is sur-

rounded on the other with symptoms of the most serious import.

This difference in the two cases is due to the peculiar habits,

customs, and mode of education of the respective peoples ; and it

may be that the fundamental distinction of race is the predis-

posing cause, in which the nervous organisation of the Latin

nation is more prone to this form of derangement than that of

the more phlegmatic Saxon. However it may be accounted for,-

the fact remains that in France, hysteria is a more universal

and serious disease than it is in England, where, although

common, its type is of a milder and more innocuous form.

This, of necessity, attracts public attention ; the supply of

literature on the subject is in proiwrtion to the demand, and

hence the number and imiwrtance of works on hysteria in the

former country as compared with our own.
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The most recent book on the subject lies before as, a Tolame

of C25 pages. To give a complete idea of the contents of so

Toluminoos a work would occupy more space than is permitted

us ; suffice it to say that the result is eminently worthy of the

author, of the hospital he represents, and of the great country

from which emanates such valuable neurological researches.

It essentially consists of an able risumi of all the most modem
observations and investigations on hysteria, evidently com-

piled by a writer of large personal experience, and who has

deeply studied the subject, as he tells us, for a period of thirty

years. It cannot be said that any startling novelties are ad-

vanced, and M. du Saullo throughout largely quotes from

Briquet, and on the whole endorses the views of that elaborate

and statistical investigator. At the same time the tone of the

volume is original, in so far as its conclusions are supported

by the personal observations and extensive experience of the

author. Above all, the literary style of the book is admirable,

and leaves little to be desired ; it reads like a romance, and

reminds us of the late Sir Thomas Watson's poetical narrations,

giving even the dry- details of unattractive phenomena a

charm which can be perused with pleasure as well as profit.

Without attempting to review this work in detail, we shall

direct special notice to one or two points of general interest.

In discussing the etiology of hysteria, M. du Saolle proyes

himself to be one of the modem school who believes that the

influence of tlie uterus in the production of that disease has

been, and is, greatly exaggerated. The arguments he employs

in favour of this view are precisely similar to those which we

ventured to advance in a former number of this Journal (April

1879) in referring to the Hystero-neuroses, and which need

not again be repeated. It is there maintained that the genital

organs have no necessary connection with the causation of

hysteria, although, when disordered, they may, in common
with diseases of other organs of the body, be the origin of the

nervous phenomena. In short, as the author stat^, hvstericHl

women have been calumniated when it is insisted that the dis-

onlcr is due to perverted sexual desires or to functional de-

rangements of the genital organs. On the contrary, it is a

neurosis due to instability of the general nervous system as a
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result of hereditary transmission, or acquired by unfortunate

cireumstauccs, or a faulty education. Such a predisposed

constitution is subject, as a result of various exciting causes, to

develop those phenomena to which we apply the term hys-

terical, and among others those of the uterus may claim

a share, but not a necessary or unique one. It is known
that by far the most common exciting causes are those of a

mental or emotional character, and that those of a physical

nature are comjwratively less frequent. Of these, pain and

distress in any form may induce or originate the first mani-

festations of the disorder, and it is not surprising, considering

the prevalence of uterine troubles amongst women, that these

should be amongst the number. Gynecologists who see much
of hysteria combined with sexual disturbance, and little of it

under other circumstances, naturally associate the two together,

and many believe the one to be a constant factor of the other

;

but the fact that such is common in special practice is no proof

that hysteria, as a disease, is always or even generally the re-

sult of uterine derangement ; on the contrary, the experience

of the general physician indicates that in the majority of cases

there is no evidence of disease of the genital organs, and that

when this is present the functional derangement is as often

the result as the cause of the general nervous disorder.

One chapter of this work is devoted to an interesting resumd

of the most recent observations on Hypnotism as occurring in

hysterical persons. The author more particularly refers to the

researches of his colleague, M. Charcot, at the Salpetriere. This

condition, he explains, may at least assume three different

forms in the same subject—the lethargic, the somnambulistic,

and the cataleptic—each of which may be either spontaneously

or artificially produced, and each of which may be readily

transformed into the other. In the first, the patient is in a

profound sleep, the senses are blunte<l, the reflexes are in-

creased, and the muscles and nerves are in a high state of

hyper-excitability. In the second, the intellect and senses are

acutely sensitive, the reflexes are normal, there is no special

irritability of the neuro-muscular system, and the patient

reatlily obeys suggestions from without. In the third, the

jMitient's limbs remain in any position in which they are
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placed, the condition otherwise being as in sleep. These, and

numerous other complicated and interesting phenomena, are

described as occurring in cases of grave hysteria during the

hypnotic condition ; to appreciate the details of which, the

reader should consult the work under consideration, as well as

the researches, more especially, of M. Charcot. Sach instanoet

of hypnotism, if they exist, must be very rare in this country.

Braid and others have recorded cases of somewhat a similar

nature, but from all accounts they must be much more frequent

amongst our neighbours on the other side of the Channel.

The present writer, when in Paris some years ago, saw at the

same time in the Salpetricre a large number of severe cases of

hystero-epilepsy, some of whom exhibited the most astounding

phenomena under the hypnotic condition. Although he

has had ample opportunity in connection with metropolitan

hospital practice, and has been on the look-out for such cases

for years, he has never met with a single instance of this

remarkable form of the disease, and therefore has had no

opportunity of testing the eflects of hypnotism.

The most novel and perhaps the most important section of

this work are the chapters devoted to the medico-legaj aspects

of hysteria. The author points out that in Paris alone there

are no less than fifty thousand persons suffering from the

disease who are intimately mixed up in society and in all

domestic concerns. That amongst these should arise infrac-

tions against the law is not surprising, and, as a matter of £aoty

the hysterical subject is frequently involved in judicial pro-

ceedings. Are such persons responsible ageuts in the com-

mission of misdemeanour or crime? Such a problem is

obviously of the highest difficulty and importance. The
author enters fully into the subject, indicating that while

many hysterics in ofiences against the law may be perfectly

responsible for their acts, there are others whom it would be

a miscarriage of justice to look ui>on as criminals, as in a

certain number of coses the mental faculties are as profoundly

disturbed as in serious forms of insanity—of which, indeed, this

alN^rrution is only one of the forms. The various states of

niinil and abnormalities of intellect are detailed, and the dif*

ferent kinds of misconduct and crime fully described, and a
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series (»r ts|ii«al iiii<l iiitiii>iiii^ <a.s4s aif j^ivi'ii ill illustration

of the writer's views, ^l. <lii Stuillo thus studies a question of

great praetical utility, oud one which has been much neglected.

He not only investigates the disease itself, and those whom it

att^icks, but he follows them into society, in its varied rela-

tions of civil and domestic life, and into the multiple and
eomplioatetl eon<litions demanded by social existence. He
looks u|)on the uflection not as a mixture of fanatical caprice

or wilful misconduct, but as a serious material complaint,

which should be studied on the basis of other corpt^ral diseases,

not by apiKMiling to the imagination, but on the dry measure-

ment of facts.

There are many questions considered in M. du Saulle's

book to which the space at our disposal does not even permit

us to refer. It is sufficient to say that wo can strongly recom-

mend the work to the careful consideration of our readers. If

it is not profound, elaborately statistical, and bristling with

original facts, it is none the less agreeable and profitable

reading, and, by its fresh and graphic literary style, pleasantly

initiates the English student into the details, from a French

point of view, of a disease of which he sees comparatively

little in his own country.

A. HuQHES Bennett.

La Pellagra nella Provineia delV Umhria. Del Dott. Roberto
Adriani. Perugia, 1880.

In a pamphlet of 78 pages, Dr. Adriani gives us the result of

his studies upon pellagra and pellagrous insanity in the

Province of Umbria. This disease, so interesting to the

pathologist, is never met with in the British Isles, hence we
should have liked if instead of enumerating the bare symptoms

the author had given a complete sketch of the course and

sequence of the malady. The picture actually presented by

the sufferers is, he tells us, very distinctive, though difficult

to describe. Pellagra is characteriseil by muscular weakness,

accom))anied with pain, antemiti, emaciation, burning in the

stomach, colliquative diarrhoea, a livid redness in the face and

VOL. V. 2 N
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hands, a staring and fearful look in the eye, a tottering gait,

and a general air of squalor and misery. The loss of strength

is gradual, and the nervous symptoms seem to come on at

a later period of the disease, consisting in spasms, mental

anxifty and discouragement, passing into apathy and stupor.

If the loss of strength be not too profound, the patients very

often recover during the winter; but the disease is apt to

return in the spring. According to Dr. Adriani, about 5*5 per

cent, of those affected with pellagra become insane. Some

physicians state the proportion as high as 11 percent. The

mental derangement generally takes the form of melancholia,

often with great anxiety about religion, and fears of damna-

tion. Not unfrequently there is a tendency to suicide. 8ome>

times they are troubled with hallucinations ; the memory is

impaired, the understanding confused, and the speech extrava-

gant. In some cases the appetite is voracious ; in others they

neither eat, speak, nor sleep. If well cared for and properly

fed, they are sent out of the hospit^il or the asylum with their

health restored ; but if they return to their old diet, they be-

come worse than ever, till at last they fall into a condititm of

hopeless dementia.

Pellagra has been in Italy for above a century. It is most

frequent in Lombardy and Yenetia. On the west it has

invaded Piedmont ; and on the south it has entered Emilia,

Tuscany, Urabria, the Marches, aiul the Romagna. Towartla

the south of these provinces it becomes rarer, till it disappears

at the confines of the Abruzzi. Pellagra was first seen in

1840 ; the earliest cases appeared about the Thrasimene lake.

Year by year it becomes more common. It was at first fv>n-

founded with paludal malaria. From 1847 to 1879 al><

thousand oases have been ob8er\'ed in Umbria. In some

the mental symptoms are slight and transitory. About a i

of those who become insane are treated in their own homes.

From 1854 to 1880 there have been 806 admitted into the

Asylum of Perugia from pellagrous insanity.

Dr. Adriani gives the population of Umbria at 549,203 in-

habitants, of which 273,292 are dwellers in the country, and

245,767 are engaged in agriculture. He calculates that there

are 2*8 pellagrous for every thousand of the genenil popula-
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ti«»ii ;
.">7 l<»r «*v«»ry iiupusuini of the rural population; ami ^'3

for the agricultuml {x>piilatiou. One reason why the tli>*a.s*>

does not excite mure attention is that its ravages fall princi-

pally upon the poorest of the country people, who sofTer in

silence.

Dr. Adriani feels himself constrained to combat the views of

superficial theorists, who attribute peUagra to an insufiicient

diet, to unhealthy surroundings, overwork, want of fleah-meat,

or insolation. Were the disease owing to any of these caiisee,

severally or jointly, assuredly its distribution would be much
more extensive. Like goitre, cretinism, or malarious fever, it

must be owing to a specific cause. The arguments adduced

by Dr. Adriani, that pellagra is the result of an altered or

degenerate condition uf the maize which forms the staple food

of the peasantry, seems to be of irresistible force.

Pellagra is observed only where maize is an article of food,

and it appears in localities where it was previously unknown

after maize comes into use, quite independently of the con-

dition of the air, of the nature of the soil, of the quantity and

quality of the water, and of the healthiness of the houses. The
disease, moreover, becomes aggravated and diflused in propor-

tion as the consumption of Indian corn is increased and ex-

tended. In those years in which the com and rye crop was

scanty, and maize entered more largely into the dietary of the

peasantry, pt?llagra became more frequent ; whereas it disap-

peared where the maize crop failed, as in the province of

Brescia in 1816 and 1817. It has been asserted by Henry
Gintrac, in the article "Pellagra," in the 'Nouveau Dic-

tionnaire de Medecino et de Chirurgie Pratique,' published in

1878, that the disease has appeared in eases where maize was

never used for food. Dr. Adriani has examined some of these

instances, and finds them incorrectly reported. In one case a

woman had given up the use of Indian com by the advice of

her medical attendant after she had fallen ill. Calling in

another physician, she had told him that she was not using

any maize, on which he had assumed that the disease had been

produced without the use of that grain.

In another case which came under the direct observation of

Dr. Adriani, the mother of the familv had herself lived upon

2 N 2
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inaizo, wliit'li sli.- li;i<l ohtaiiK-il at a low price from the miller,

arul lm<l umvu ii|' \\<v >!i.ii<' <»ri».ti. r i wl to her children. The
(lortnr, II. -t kiiMvviii;: i.itin- M-lf-il. iii.i I < A the poot woman, pub-

lisln 1 til' (MS. lis oue of 8i)or.i'iii- j-'llau'ra coming on without

ill'' U-i' (>i Iiial/'".

Sill. ill |trn|Mrti< > sHciii to !»•• •I'luiiiuii in I'liil.!:!. Where

the propri't'ii^ 'lo not riilti\,it' tlu-ir own lain!, tln-v give it to

metayers, who divide tiie produf. with the proj»ri»tur, f;enemlly

in equal halves, the propri* tor tnmishinf^ the seed. This

answers l»"'ttcr than wIht.' th-' Lipl i^ lm\. n to small farmers,

who get into del>t and exhaust the soil.

The lalxnirers who work for the hh tiv rs are very poor.

Maize forms a proj)oitioii v.nviiiL-- I'lom tv. to four-fifths

of tlif fliffary of the agricultural d a>s. I;, -i .. -. this, they eat

beans with rir.-, potatoes, and t•ht•e^•• in >niall ijiiantities ; oil

and salt arc th.- conliini'iits used. Th< y i:.ii rally drink light

wiiu'. Imt -ii'Moni cat flesh. Tin- poorest da^-' s live prin-

cipally up. in iiiai/f, half <'ook»il. w ifh a litlU- -.ilt. The kind

of Iipliau forn mostly si'<-n i- tin- ZcA mais vulL''«ri> irstiva;

more rarely the Vul^-aris aiitumna. Tli.- rw'. uiai/e is

always cxtcn'linir. heuce they are not no ean-ini m liioosini^

situ iii-.li- wii •!. it may be expected to ripen perfectly. Italy

Miai/..' tli.iii it j.roiluces, so there is a consider-

ubitj importation from Albania and the Danubian Provinces.

In a village in Poland pellagra once appeared, from the inha-

bitants usin;.' I ught from the l>aiiubian Provinces.

It would a[>peur that olteu there is not heat enough in the

Slimmer of Northern Italy ftilly to ripen the grain. The
iiiiiiiatiirc and damp coin i^ liable to degenerate. This

tendency is oltcn incni>c.l by the manner in which it is

stored. In ('oil'n an ('iiidcmic ,tf jwllagni followed a c«dd ancl

Wet ^iiiiiiiH r. r.alardini tonnd that he couM prodiuu^ synip-

toiiis -iinil ir to those of p' ll.iLTa by u''i\iitL' sj.oilcd maize to

aniiiiaU ,i-\'.'" -i^ tf» hnniaii bc;;cj>. LombrotM), by adminifr*

tciiim 1,.! a small i! .^. - ..i' a t i net lire of degenerated

maize, Containing a red oil oi a biti< : ti uced some « f

the symptoni.s of the dis<«ase—such as voraci..ii> ap|>etito. with

nausea and burning of the gtomnch, heat ami pruritus of the

ItmliS, diarrlicsa, emacia 1 weakness. Through the
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resoarches of Lombroso, which were at a later time associated

with those of Dupre, ami of Pusaro and Ebra of Milan, an oily

resin and an azotized alkaloid, called pellagrozeina, were dis-

covered. This substance resembles strychnine in some of its

chemical proj>erties. Pellagrozeina is said to be of use in

some diseases of the skin. Given to chickens, it produced

diarrhoea, paralysis of the limbs, tonic convulsions, and death.

With grown-up cocks it j)roduced immobility, diarrhoea, and

paresis of the lungs. Given to dogs, it was found to cause

somnolence, diarrha?a, thirst, refusal of fcxxl, and diminution

of weight. In a man who had swallowed some pellagrozeina

there followed confusion in the head, nausea, diarrhoea, and

disgust of food ; in another man there was a sense of weight in

the lower abdominal region, burning in the throat, loss of

appetite, pniritus, and melancholy. The experiments with the

drug were pushed so far as to produce death in animals. It

was found that the effects varied when the pellagrozeina was

obtained from maize. The spinal cords examined showed

indications of diffused granular myelitis, with a characteristic

softening of the white substance, and in some cases of the grey

matter. This softening sometimes occupied the whole cord

;

in other cases it only implicated the lower portion. There was

also fatty degeneration of the sympathetic nerves. Dr. Adriani

points out that pellagra has already had a serious effect upon

the general health of the rural population of Umbria. It has

brought about a notable diminution in their physical force

and intelligence, has increased the number of the insane and

suicidal, and raised the annual mortality. He discusses in a

comprehensive manner the question how to prevent and remedy

the disease ; but for these and other interesting passages we

must refer to the pamphlet itself.

W. W. Ireland.
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NOTES ON A CASE OF CEREBRAL TU.MoUll.

I.V A. HUGHES BENNETT, M.D.

Jtytieiun to the HotpiUil Jor E^>iU}mii and Varalytif, Itftjent'i Park, and
AMtttant niy$ician to the Wrttmhuter Uo$pitaU

T. K., retat. 49, Railway Guard.

—

Antecedent Hitlory.— i u.

imticnt Siiys that he has always been a perfectly healthy

man, but his wife states that for some time past he has been
irritable and depressed, and had deficient memory. There is

no history of syphilis, and with the alxwe exceptions he has

been considered in robust health, till about two months ago,

when for the first time he observed slight weakness of his left

log. This has gradually increased till the present time. Two
weeks ago, being in this condition, in the course of a day his

h'ft arm became very feeble, which has slowly progressed since,

but he has managecf to continue his work till three days ago.

There has been no pain in the head, nor has ho ever suffered

from fits, or from cerebral or other abnormal symptoms.
Present condition.—The patient has all the appearance of

a man in robust general health, and all his functions, except

those to be described, are normal. There is no pain in the

head or elsewhere ; t^e special senses and the actions of all

the cranial nerves are normal, except that the tongue, when
protruded, is pushed very slightly to the left side. There is

no optic neuritis. The face is |ierfectly straight, and the

spe^jcn is unaffected. The movements of the left \\\^\yct

extremity are greatly impaired, those of the shoulder-joint are

very weak, those of the elbow more feeble, and those of the

wrist and fingers al)olishod, so that there is complete wTist-

drop and complete immobility of the whole hand. The left

arm is colder and bluer than the right The sensibility is

everywhere nonnal, and there is no wasting of the mosclea.

The patient can walk, but is very lame with the left leg, which
is ftHjble, and has a tendency to sink un<ler the weight of the
IhMly, but there is no rigitfity or «pi cial gait. When sitting
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on a cliair the movements of the lower extremity can ha i)er-

fonned, but slowly and weakly, and its sensibility is normal.
The cutaneous reflexes are as in health, the knee-jerk pheno-
menon is most marked on the aft'ecttnl side, where there is also
evidence of slight ankle-clonus. There is no wastiiij^ of the
muscles. The electrical reactions are the stime on both sides,

and uurmal.

Fro^fress of tlie Ccue.—The patient was under observation
three weeks in the hospital, under the care of Dr. Sturges,
before he died. The entire left side gradually became weaker,
and was occ»»sionally attacked with paroxysmal twitchings,

which included the side of the face. Slight hesitation of
speech was noticed, with a tendency to the repetition of words,
but this was very indefinite. Soon after supervened dulness
of intellect, depression of spirits, a feeling of numbness of the
left leg, and slight twisting of the face towards the right side.

These symptoms continued U) increase, so that a few days
before death he was dull, partly comatose, and very difficult

to rouse ; the speech wtis much embarrassed, and he had visual

hallucinations, fancying he saw all sorts of things and people

in the ward. The paralysis of the left side became complete,

he passed all his motions in bed, vomiting ensued, the pupils

were strongly contracted, deep coma, and death ended the

scene.

Po9t-mortem examination, (18 hours after death).—Permission

was only given Xa) examine the head. The following notes are

mainly abstracted from the report of Dr. Hebb. The body is

well nourished. The membranes of the brain are healthy, and
there are no evidences of meningitis. The blootl-vessels are

everywhere normal. The convolutions of the brain are flat-

tened on both sides. There is no excess of subarachnoid

fluid. On removing the membranes, just anterior to the

fissure of Rolando is seen a circular imtch the size of a crown,

of mottled appearance, and consisting of softened or broken-

down grey matter. This occupies nearly the whole breadth of

the ascending frontal convolution at its middle, but not

extending quite as far bjvck as the fissure of llolando. It also

involves the whole of the posterior end of the middle frontal

convolution, and a small portion of the bases of the superior

and inferior frontal gyri. On making an incision through

this softened area in the line of the ascending frontal convolu-

tion from the surface down to the ventricle, it is found that

a mass of spheroidal shape, and about the size of a small

orange, occupies the centrum ovale of the right hemisphere,

its apex constituting the floor of the cortical softening, and

its base resting on the roof of the lateral ventricle, into
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the (uivity of which it projects, without, howcvor, apparently

pressing upon the gtrnctures in its interior. Tho tumour is

a gohitinous-looking mass, consisting Hpi»irpntlY of broken*

down nervous structure, aiul traverse^! by ailute<l bhxKl-vessels,

and was subsequently a.scertained to be a glioma. It is

sharply defined from the neighbouring nervous tissues, whif»h

appear healthy. The remainder of the brain is normal.

Commentary.—On this cAse little comment is necessary, the

facts being simple and apimrent. Beyond the gradual and
progressive apj)earance of^ the paralysis, there were no
symptoms during the life of the patient to indicate tumour of

the brain. There was no pain in the head, no marked implica-

tion of the cranial nerves, no convulsions or sickness, and no
optic neuritis. It would seem as if the lesion originated in

the centrum ovale, where, by slow growth, and gradually

pushing aside the tissues without destroying them, it attaintMl

considerable size without causing symptoms of any kind.

Finally, some weeks before death, by extending towards the

cortex and involving its structures at the motor centres, or by
j)re8sinff upon their conducting fibres, paralysis was induced.

On the question of cerebral localisation this case does not
throw any jvisitive light, as the tumour was not confined to

the grey matter of the cortex alone, but extended largely into

the medullary substance below ; and although the basal

ganglia and structures of the brain generally, elsewhere

appeared healthy, it is always difficult to estimate how far in

such a case the effects are diie to disease of the convolutions,

or to pressure on or destruction of the conducting meilia. The
area of degenerated cortical substance <lid not involve those

|)ortions of the convolutions in which are supposed to originate

movements of the lower extremity, and only to a very slight

extent those presiding over the motion of the arm. During
life, however, there was marked (mralysis of lM>th these limbs.

This, of course, proves nothing against the observations

advanced in favour of cerebral lociilisation, as the tumour
extended do>vnwards in the conducting matter, and may have
thus interfered with its function in transmitting influences

from the mrietal cortex to the periphery, without the former
being itself directly implicated.

The lesi<»n, however, suggests certain negative conditions
which may Ijc noted. The patch of softonea g^y mattw was
definite and complete, occu^iying the area alrcMMy described.
Within this s|)aee is what is 8np|K>sed to be the ocnlo-motor
centre, whii-h on this side must have been in great part
destrove<l. During life it was certain that ^he. {Nitient dis-

playtHl no abnormalities in connection with the movemcntii of
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th«^ « y«l»alls, the pupils, or the eyelids. It may be, as Ferrier
suggests, that the disetise proceeding slowly, and one side

being healthy, the bilateral association of the oculo-motor
naclei may compensate for disease on the other.

The area of 8t>ftening also involve<l what is stated to be the
centre for facial movements. It was, however, particularly

noted that until a few days before death the face of the patient
was in no way affected. It is trne (hat near the end a devia-
tion was observed, but this was very slight

These {K>ints are here noted as matters of fact, and not
with the view of throwing doubt on the question of cerebral

localisation, for, as already stated, the nature and distribution

of the morbid lesion utterly precludes any accurate conclu-
sions on this subject. In this case we are even uncertain of
the exact limits of the destructive |)roce8S in the grey matter,
and of its duration in point of time, not to speak of the
complications arising from the presence of a large tumour in

the encephalon.

The disciised mass must have been in close proximity to the
right island of Keil, and being on that side probably accounts
for the alienee of any defect of speech. Towards the close,

slight difficulty of articulation was noticed, but there was no
true aphasia.

Finally, it may be noted that in this case of cortical lesion

there were no convulsive attacks. A few days before death,
occasional twitchings of the left arm, leg, andi side of the face
weff ••^•j'-ved, but these were very slight.



LEFT HEMIPLEGIA AND LEFT-SIDKF) DEAFXESS
AFTER WOUND OF BKAIX TIIlior<;il KKillT
ORBIT. PROIiAIU.E LESION OF LNTERNAL CAP-
SULE AND EERRIER'S AUDJT(>!{V (•FNT!{F.

BY II. I )( INK IN.

The following case of aocidentol " viviswrtion *'
in the hnmun

subject is placed on nvoril for its cliuicnl and |iliv>if)lojiricul

interest.

R. Putt, a \x>y ol twelve years old, was carried into the ICast

London H()s])ital for Children at Shadwell, at 5 r.M. on
F'elt. ICth. 1882, in a sensil-lf. I.nt \' i\ .'lowsv st^ite, with
the iustury of having had the stcd rib ol au umbrella "run
into his eye." It appeared tliat in playing with his 8ch(X)l-

fellows he had been shut into a room alone, and upon this,

a]ijili<(l his right eye to the keyhcde to see what was going on
outside. One of the boys, not knowing that the eye was on
the other side, thrust forcibly through the keyhole a detached
st. I 1 unibrella-rib, which, according to R. Putt's positive state-

111' nt attt'v liis n-cMVcry, ontt-rt'd tho onttT corner of his eve.
Ill 1' li -I'My. fill .Inun.aii'i tli<ii, whili- i.ii the floor, )mll«>d

out ili( >|iilM'. lie caniiiit say in)W tar it went in. Nothing
iiinir was iiin. iiil.critj by him till ho was brought to the
li(i-|Mial .iliMiit twenty iiiiiiutos or half an hour at'trr th-'

ai-ri.l.iit.

I >aw till' liii\- iiiiiiicijiati] V alter liis being takt :

Ca.SUally KooUl. lb- all^Weleil wlull >|J(ikeU to. but li.iwe..u-

siderable diniculty in artieulatiiui. lli> bit arm soemeil quite

jK)werless, falling liea\ily down wiieii liltod, and he could
scarcely move hi.s left b g. The nioiitli was nuirkeilly drawn
ii|> tewards the rigiit side, aipl tbe t.>ngue, protrudtnl with
vMhie (lilliculty, pointed tu the left. The riglit eve was in-

\ 1 ibl. . tile ti.ssucs around being much swollen and iliscoloureil

l»y e\! i,i\ .i-.itioji.

Jl.ili an li..ur alter admission to the ward, the boy*8 condition

was i'v .Mr. ,1. Scott Pattams, the Resident Medical
Ofli. 'Il.ms: -

••l-'\ '
li-ibb' but di"\\-\ b.i- iii>i \i.n;it..I. Spealn in a
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.Iruiik.u splattering fadiioii : says he felt p^Uly after the
iU'cidtMit au<l c.iuld not stand. Has pain in the occipital

re;^ion. Coiisidomble loss erf power in loft leg: rtjsista flexion

an<l t'xtension very feebly : can just raise the Teg from the bed.
I^eft arm weaker than leg: cannot squeeze with the left hand
ait all. No pjiin or affection of sen&ition in ])aralysod limbs.

Sole and patella reflexes present : cremaster reflex not elicifcetl

on left side.

"Kight eyelids much swollen, and opened with difficulty

only enough to expose a small part of the eyeball, which is

tense and seems pushed forwaril. No distinct wound to be
made out

** Cannot hear watch in left ear : hearing perfect on the
right side. Left side of face paralysed : cannot wrinkle fore-

hea<l on left side : right angle of mouth drawn up. Sensation
normal. No aftWtion of left eye. Tongue, protruded, ]x>iuts

to left. No rigidity or spasm of limbs. Pulse 100, irregular

in force and frequency. T. 98."

At 10 P.1L ^same night) the boy was noted to be lying (mi

his left side : ne would not lie on right side or hack. He had
vomited twice. He was very drowsy, but quite conscious.

Ho was said by the sister to have had some convulsive move-
ments of the riffht arm. ^Vhen the right hand is heM there

ar<^ some convulsive movements of the fingers.

The next morning (17th) the following note was taken:

—

** Slept well, not sick since 2 A.M. Slept with hands at back
of h€»d. Cheeks flushed, more on left side. Is quite sensible

and speaks plainly. Still deaf in left ear. Tongue still points

to left Now only complains of pain in left occipital region-

Can now raise the left arm from the bed : and can resist flexion

and extension of the leg better. Right side of face still drawn
np. No loss of sensation on left side, but the left hand and
fingers are said to feel as if wrinkled."

ISth.—"Decidedly better. No pain. Talks more plainly.

Power in limbs increased : coarse and fine movements of left

hand and fingers well performed. Still facial and lingual

paralysis, though less marked. Less swelling of right eyelid :

can see indistinctly with right eye. Vision in left eye normaL
Pulse 80, regular. Last night the pulse was intermittent

Cannot hear on the left side a wcUch placed dose to tJie ear, or on

the skull"

2l8t.—" Boy has gone on improving. No headache, tongue
protrude<l stniight. Facial ixalsy much less marked. There
is considerable power in the left limbs. No twitchings."

23rd.—" All paralytic symptoms have disappeared from the

left side, including the face and tongue. The right eyeball is
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now, owing to snlwulonce of the swelling, completely oncoTered,
It can be moved only in the upward direction, and but slightly.

In all other directions it remains motionless as the left moves.
He can see with the right eye, though indistinctly."

After this date no fresh symptom 8howe<l itself: the boy
appeared })erfectly well. (Gradually the moyements of the
ocular muscles of the right side returned, and on March 20
the paralysis was apparently confined to the external rectus
muscle; all other movements being well performed. The
right pupil is slightly larger than the left, and acts more to

light

On admission, the boy's temperature was 98. For the first

three days after the accident it varied between 99 and 100, and
was afterwards normal.

On May 8, after being at the convalescent home, the boy
was seen a^ain, presenting no abnormal symptom other than a
slight squmt, owing to a small degree of loss of power in
turning the right eyeball outwards. He made no complaint at

this time of seeing double, but was found to do so on June <>,

when he was re-admitted for a short time, owing to an alloge<l

slight weakness of his left leg. The fundus of the right eye
showed nothing abnormal. He complained of not being a^le
to read for any length of time. Sees double, unless he closes

the right eye, and complains of pain in it when he tries to

read. The false image is to the right, and a little above the
true one. Cannot hear so well with the left as with the right
ear, but there is no comnlaint of deafness. Periodeal heanng
on both tides perfect, liiere is no discoverable mark of any
wound in the structures of the right eye, nor was such at any
time made out. There is no evidence of any weakness of the
left leg.

lUmarJcs.—This case of injury to the brain, producing motor
and probably auditory paralysis of the opp>sit«» side, is of great
physiological interest, owing to the apparently strict limitation

of the injury. Such limitation is shown by the definite nature
of the functional disturbance produced, and the recovejr)' of the
patient without marke<l constitutional symptoms. It is, more-
over, rendered probable by the character of the instrument
which ])enetrated the orbit, an ordinary umbrella-rib, having
at the end, which in the complete umbrella is connected with
the central i>art of the frame, a tolerably sharp chisel-shaped
eilge.

The symptoms to lie accounted for are mainly these :

—

1. I^eft hemiplegia of the onlinary type, with rapid recovery.
2. Proliable nervc-*l»5afues8 on left sule, with recovery.
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3. Tlu* naralysia of the extrinsic muscles of the right eyo-
bull.

1. The hemiplegia being of the ordinary pattern implies,

with tlo greatest probability, not a cortical lesion, but some
injury to the motor tract in the internal capsule of the right
side.

2. The deafness (of which there wjis no history or suspicion
previously to the accident) being an isolated sensory syniptoin,

jwints probably either to a right-sided cortical or left-sided

nt'fve lesion. On the justifiable assumption of the impossi-

bility of amultiple lesion, not to mention the serious symptoms
whicli must have resulted from the passage of the instrument
to the base of the bmin on the left side, the theory of injury to

the auditory nerve may be dismissed, and a cortical lesion

inferred.

\\'ith these inferences the facts of the case remarkably
coincide. The symptoms are explicable by the supposition

of an injury to the internal capsule and to the superior

temporo-sphenoidal convolution (or Ferrier's auditory centre)

on the right side.

The instrument above described, under the conditions alluded
to, might easily penetrate the thin bone of the orbit, and
having once entered the brain would have no obstacle to its

further progress. The probable course of the instrument was
demonstrated to me by Dr. Ferrier, who kindly studied at my
request the notes of the ctise, and showed me by means of a
skull, with surface markings corresponding to the convolutions

beneath, that the spike having pierced tlie orbit on the outer

side, and pjissing nearly straight backwards in a horizontal

plane, mignt easily have traversed the region of the island of

Keil, injuring the internal capsule, and then found its way
into the superior temporo-sphenoidal convolution. Thus, then,

the two salient symptoms of liemiplegia and deafness are satis-

factorily accounted for. It will be observed that the temporary
nature of the symptoms is in accord with the probable cha-

racter of the wound caused by the instrument in question.

Such a wound would be in itseH slight ; the symptoms being

probably caused by the pressure of effused blood in the track

of the instrument.

3. The ])aralysis of the extrinsic muscles of the right eyeball,

which gntdually disapjxjared with the exception of that of the

external rectus, is best explained by a local injury done by the

passage of the spike through the orbit, setting up a consider-

able aegree of extravasation, and probably some inflammation

of thr- structures in that region. The boy very clearly stated
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that ho was suro the spike ran into the outer comer of his eye
—a fact which lulls in with the more permanent injury done to

the nerve of the external rectus.

P.S.—I have lately (Nov. 20, 1882) seen the boy acain.

I find that he has now a discharge from his left ear, w-hich

interferes with his hearing by the meatus. But his hearing is

etjually acute on lx>th sides when tested by a watch placed on
the skull. This discharge from his ear has taken place from
time to time for several years, according to his mother's state-

ment While in the hospital the boy nad no discharge, and
the history taken at that time did not reveal any previous

deafness, neither the mother nor the boy having noticed it, as

appeared on inquiry.

This fact does not negative the probability of the deafness
observed after the accident being caused by an injury to

the auditory centre. For there was at that time a complete
inability to hear a watch placed on the skull on the left side

;

while the present condition shows no impairment of the
function of the auditory nerve. Mr. Glutton, of St. Thomas's
Hospital, has kindly examined the case for me, and reports

normality of the nervous apparatus on both sides, with tym-
panic inflammation on left and Eustachean obstruction on right

side. He considers this condition to be of long standing.



COMPOUXn FRACTURE OF SKULL AND ABSCESS
OF FRONTAL LOBES.

BY J. M'CABTHY, F.R.C.S., ETC.

1'. W ., a boy aged 6 years, was admitted into the London
Hospital on March 18th, 1882, with a compound fracture of the
skull, caused by his having been run over by a hansom cab.

There was a lacerated wound on the left temple, a little above
the zygoma, communicating with the fracture, which could be
traced under the skin transversely across the forehead, a little

above the supraciliary ridge, forming a prominent line with
a considerable depression above. Both upper eyelids were
swollen with extravasated blood, and there was a small but
mpidly increasing haemorrhage beneath the left ocular con-

jun<'tiva. The pupils were active, and of equal size. The
nasal bones were displaced forwards, the right in advance
of the left The child was dull and fretful, but when roused,

answered intelligently, and there was no loss of motion or sen-

sation. He had bleu copiously from the nose, and vomited
coffee-ground fluid. I cut down upon the apparent depression

with the intention of elevating it, but lound that the de-

formity was produced by the lower part of the frontal bone with

the nasal bones having been forced forwards in advance of the

rest of the skull. It thus became evident that the fracture had
traversed not only the vertical plate of the frontal bone, but
also both orbital plates and the cribriform plate of the ethmoid.

Any effort to replace the bones in position led to such abun-
dant escape of brain-substance that the attempt had to be de-

sisted from. He was sent back to bed, the wounds having been
dressed with lead lotion, and an ice-bag was applied to the

vertex. The next morning he was drowsy, but when roused

could answer intelligently, and recognised his mother. Ho
took fluid nourishment fairly well.

During the next few days he continued much the same, but

the temperature gradually rose. On the fifth day it was a little

over 1U4° Fahr. and inunction of mercurial ointment was
ordered. His gums speedily became spongy, and on the

eighth day the temperature had fallen to 100° Fahr., and
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coiitinucil ubout the same, with slight variations, for some timo,

graduully fulling U) normal. Ik>th up|x?r eyelids suppurut^M],

and there was a profuse discharge of matter from them, lie,

however, improved in general condition, and his apj>etite wa«
goo<l, but wnen disturbed in any way Htt^-n'd h p^fulisirly

shrill and piercing cry.

About the sense of smell no satistactory evidence coul<i lx»

obtained. All the wounds healed well and rapidly, and by
April the llUh ho had become so lively as to necessitate his

being fastened in bed, to prevent his getting up and running
about the ward. On ]\lay the 20th, slight ap{>arent ptosis of

the left upjjer eyelid was noticed, but on further examination
it was evidently the result of the roof of the orbit becoming
gradually depressed so as to interfere with the upwanl move-
ment of the eyelid. The optic discs were examined from time
to time, but were always normal. He was allowed to get up,

and was now always playing alK)ut the ward with the other

children. The nurse reported that he was sometimes obstinate,

and got into a temper, but was of a lively (lis{)osition, aiil

always had a good appetite.

May the 22nd there was renewed suppuration in the left

eyelid, and a rise of temperature, which subsided again after

the matter had discharged. Nothing worthy of reconl oc-

curred until the evening of June the 7th, when he was 8eize<l

with convulsions, and the right side of the face wj»s es{)ocially

affected. After this he again rallied, but at midnight, on the

loth, had another severe fit, in which the left side of his

body was chiefly affected. Bromide of p)ta8sium was ordered.

During the next week he was restless at night, had twitchings

of muscles on both sides of the body, and complained of pain

in the right hip, for which no cause could do discovered.

On July 1st the left eye was noticed to be prominent, and a
small swelling over the left frontal eminence appeared. At
this part the fractured bones were found to be again seiiarated

by some growth from within the cranium pressing forwards.

During the next ten days this increased, and the swelling wtt.s

punctured, when some grumous matter escaped. The child

now lay perfectly quiet, unless when disturbed, when he could

be roused to partial consciousness. There was incontini-nce

of urine and fa?ces. The stupor gradually increased until

his death on the 22nd of Julv.

At the post-mortem examination the anterior fossa of the

cranium was found to be fractured, and a disintesrratoil brain-

substance from the under part of the left cerebnu hemispher»»

protruded into the left orbit and the nasal cavitv. The loft

irontal 1oIk> wtis a diflluent mass. The ri;;ht adheriHl tirmlv
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' the membranes, and on separating it the g^y matter
.-!i. 11.(1 off, remaining adherent to the membranes, while the
wiui • suljstanee gave very distinct fluctuation. On cutting

into it, about three ounces of thick pus esi'aj)ed, but the walb
• 'f the cavity were so rigid that they would nut collapse.

The case is interesting, partly from the unnsual nature of

ihe fracture and resulting deformity, but chiefly from the

severe injury which the anterior part of the brain must have
sustained! at the time of the accident without there being any
symptoms to indicate it. With the exception of the sense of

smell, his other faculties were normal until within about ten

days of his death, and for about six weeks of his hospital life

he was active, merry, and extremely intelligent for his years.

The temperature-charts exhibited occasional elevations, par-

ticularly in ]\Iarch 23, ^lay 2, May 23, June 13 and 16, which
were accounted for at the time by the occurrence of suppura-

tion or diarrhoea.

VOL. V. 2 o



HYSTERICAL MANIA: ATHEROMATOUS DISEASE
OF LEFT INTERNAL CAROTID : THROMBOSIS OP
ARTERIES AT BASE OF BRAIN, WITH CONSE-
QUENT SOFTENING OF CEREBRAL SUBSTANCE.

BY W. B. KE8TEVEN, M.D.

The following case presents points of interest, both peycho-

logically and pathologically.

On the 3Uth of September last, I was requested to under-

take the care of a lady who was said to be suffering

from a severe form of hysteria. The patient came to me
in the afternoon of that day, was perfectly collected and
cheerful, entered into conversation in the intelligent and self-

possessed manner of an educated lady. She joined our family

party at tea, and in the course of the evening sat down beside

a whist table, to watch the game, as she herself said. In about

half an hour she suddenly left the room and retiretl to her

bedroom, where, on being followed, within a very short time,

she was found almost in a state of nudity, complaining that

her bowels would not act, and endeavouring to evacuate the

rectum with her fingers. She talked incoherently, was inces-

santly moving about ; so restless that it was impossible to

keep her in bed by any persuasion, although at the same time

declaring herself paralysed ; she passed her evacuations under
her. On the following morning she beciime quieter, kept to

her bed the greater part of the day, but was still incoherent

She took no Ukh\ except by strong jiersuasion. On the morn-
ing of the third day, while standing up to bo dressed she

suddenly fell to the ground, but got up again, all the while

protesting that she had lost the use of nerlegs. She seated

nerself on the floor in the comer of the room, so as to 80|^rt
herself on either hand by the angles of the walL She was
cheerful, even loquacious, for a few hours.

It became necessary to remove her to an asylum, which was
effected by carrying her, as it appeared that sue would not, or

could not, stand. The sequel shows that she could not As the

case, however, had previously been regartled as one of hysteria,

her want of muscular power was cfoubtc<l. Dr. Wright, of
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Nortliumberland House, Finsbury Park, uiuler whuse care she
was placed on Got. 2i)<l, lias obliged mo by notes of her
condition whilst under his observation. On a^lniission, she was
8enu-comato8«% and in a st^ite o( nrofuse jR^rspinition. She did

not move or 8|H'uk. She would Lalf-onen her eyelids and gaze
furtively around ; her eyes were turned to the left. She seemed
to bo, to a great extent, aware of what was going on. She
<SAy<' the impression that she was simulating paralysis and
8lei torous breathing. Her right sitlo was " limp," but no
marked difference from the state of the left side. No reflex

action elicited on soles of the feet. Before she died there was
a distinctly mrulytic state of the left cheek and ptosis of the

loft eye. Her temjH^mture rose to lOJI^, and her pulse to 130
during the day of her death, Oct. 4th. J)r. Wright has kindly

iirnished me with a copy of Dr. Goodhart's report of the

macroscopic examination of the brain.

INSPECTION MADE 4 pjt, OCTOBER 5, 1882.

Cranial Bones.—Thin.

Dura Mater and Sinttses.—Healthy, except that dura mater
was unduly adherent to skulL

Arachnoid and Fia Mater.—All looked quite healthy, but
when stripped from the grey matter beneath on the left side

the surface beneath was loft ragged and soft; the colour being
unduly yellow, from the intermixture of blood pigment
The vessels were all healthy except one, and that the left

internal carotid. This vessel was obviously plugged by firm

substance, and on making a transverse section of this part and
< ximining it closely, it became evident that the coats of the
\i>-tl wore extensively diseased here; that atheromatous
thiokouing had occurred, leading to considerable diminution
of the calibre of the vessel. This had, of course, been going
on for some time, probably many months. More recently,

porhaps in the last two or three weeks, perhaps even more
latoly than this, the diminished channel had become com-
plotoly closed by fresh clots being deposited upon the

roughened arterial wall.

The transverse section of the artery thus showed an outer

thick yellow zone, or partial zone, and an inner claret-coloured

part.

Looked at from above, the left hemisphere was markedly
fuller than the right, and bulged out, more jwirticularlv in the

lower part of the anterior, central, or ascending frontal convo-

lution. It was in this part that the membmnes, when stripped,

loft a ragged surface behind. Making sections of this hemi-

2 o 2
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snliore, it was found that the central cortex about this oonT(da>

tiou—that is to my, it and the convolutions adjacent

—

was
extensively swollen, so as to have lost its outline of demarca-

tion from the white matter beneath ; it was ecchymosed in

many places, minutely vascular in many more, and everywhere

had lost its consistence when compared with the opposite

hemisphere and the sounder parts of this one.

The lenticular nucleus, the corpus striatum, had suffered in

the same way—bloate<l-lookinff and pulpy.

It was particularly noticed, and this has an important

bearing on the symptttms, that except in the superficial layers

of the grey matter, which were beginning to disintegrate,

there was as yet no evident solution of continuity of the brain-

fibres, and thus there had been no marked paralysis.

The ventricles and other parts of brain all looked healthy.

To the preceding I would add the results of my microsco-

piciil examination of portions of the convolutions taken from

near the seat of the softened substance. These may be summed
up as disintegration of structure by softening—atn>phy of

nerve-cells, dilatation of the minute vessels, and ext»Misivo

miliary dogonoration—conditions, all of which are indicative

of longer-standing disease than wouM appear from the history

of the case. The patient had always been regarded as hys-

terical. In the month of June last she had a transient attack

of hemiplegia. After this she experienced paroxysms of

hysteria, bordering up)n mania; she eomplaincKl of tingling

sensations in various jjarts of her body.

This case is worthy of note on account of the difticulty of

diagnosis in its early stages, and the contrast presented Ix^tween

its later symptoms, compared with the extent of pjtthological

lesions revealed after death.



'^bstriuts of ^ritisb anb Jforcigit 3four»aIs.

Stenger on Cerebral Affections of Sight in General
Paralysis.— Stengor (An-hic f. Psych., IJd. xiii. p. 218) reports

iivo cases illustrative of a peculiar affection of sight which
Furstner, several years ago, dcscrihed as occurring in the course

of general paralysis of Ihe insane. The symptoms are generally

observed after the epileptiform seizures that occur in this di'^ease.

The patient can see objects and follows them with his eyes, but he

has no idca8 about them ; they do not recall the associations they

used to do, or call forth the same actions. For example, he shows

no signs of fear if a burning stick is suddenly thrust before his

face, perhaps he will try and catch hold of it. Though he sees an

obstacle in his path, he will continue in his course till he stumbles

over it. If a glass of wine is held before him, it does not seem to

occur to him that it is for drinking ; it is only after it has been

pressed ag}iint<t his lips that he shows his appreciation of it, and

drinks it. llie patient sees, but he does not understand ; just as a

man oerebrally deaf hears, but docs not understand. This condi-

tion latits for a variable time. In the first case it lasted about ten

days, and then rapidly disappeared, and sight was normal for three

or four weeks, when another attack came on, which was in turn

recovered from. After a series of such attacks and recoveries,

during which the dementia and paralysis gradually increased, the

patient died. In two cases there was absolute blindness for several

days, which was succeeded by the condition of mental bltndne>«

described above.

It will thus be seen that there are two distinct conditions, one of

absolute blindness or cerebral amaurosis, or, as it is called by Munk,

cortical blindness, rtn^n&/i?uMci7; the other of partial blindness,

psychical or m^nbil blindness, the seelenblindheil of Munk.

The cases that Stenger has observed ditfer in some respects from

thase described by Furstner. In Fttrstuer's cases, only one eye was

affected ; in Stenger's, with one exception, hoih eyes were involved.

Stenger always found paralysis and dilatation of the pupil ; while

Furstner states that the contractility of the pupil is retained.
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Fosi-mortem oxaminaiion shawed that the sjmptom« were doe

to diiieaMO of tbo cortex corobri ; but the leeions were too diffiue to

allow of any conclusion aa to the localisation of the sense of

sight.

Stengor reports several cases of general paralysis in which he

has obflonred hemianopsia, without the peculiar (tymptoms of im-

paired vision jnst described. A man had an apoplectic seiEaretand

lost power over his loft face and extremities. Three days after-

wards, by which time ho had r^aiued consoiousneas and intelli-

);ence, there was found left hemianoi^sin and homiantestheoa. Tbo
hemianop>ia continued fur about a fortnight, and then gradually

disappeared, but returned in a few months after a fresh paralytic

attack.

In another case, left hemianopsia appeared after a paralytic

attack affecting the left side. Three months afterwards, right

hemianopsia developed, and was followed by ocmvulsiuns of tlie

right arm and face. The patient was now quite blind, and re-

mained so till death, which happened four weeks afterwards.

During the early part of this period ho was able to converse

rationally, and the other special senses were normal. On two

occasions ho had huUncinations of sight. On })06t-mortem exami-

nation, in addition to other loi^ions, the occipital lobes were foand

to be much atrophied, and the pia mater injected and firmly

adherent to the softened cortex.

Zacher on some peculiar forms of General Paralysis.—
Zacher (^Archiv /, Ptych., Bd. xiii. p. 155) relates a ease in which

in addition to iho ordinary- symptoms of general paralysis, thero

were the characteristic symptoms of spastic spinal paralysis. Tho
only symptom, indeed, in which the case differed from a typical

case of spastic spinal disease was the presence of a general

bypereesthesia. In similar cases that have been described by

Glaus, Schultze, and others, sclerosis of the lateral oulumns of the

cord Las been discovered. But in this case no )>athologioal change

was found, either in the lateral columns or in any other p«rt of the

oord. Ziiclior attribatea the spastic symptoms to leaitm of the

cortex more particularly that part of it from which the

pyranuiiui strands spring. He suggests that a difierential diagnosis

between the oases of general paralysis in which there is mAtmnm
of the lateral columns of the cord, and those in whidi there is no

sclerosis, may be founded on the absence in the former cases of

decided sensory symptoms and well-marked ocmtraotures.
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Zacher reports another oaae which presented the symptoms and
the poMt-mortem appearances both of multiple cerebro-spinal

sclerosis and general paralysis. lostanoes of a similar combine*
tion have been recorded bj Clans and Schultzo (see 'Braui/
Vol. II. p. 142 ; Vol. IV. p. 268).

Ganser on the Optic Nerve.—Ganser, as the result of experi-

ments on oats {Archie /. Ptych., Bd. xiii. p. 341% comes to the

<
'

11 that the non-decussating fibres of the optic tract form a
(. Diindlo, which runs along the lateral border of the optio

chiasma and the optic nerve.

In confirmation of this view, the author cites the case of an
epileptic, in whose brain a thin baud of fibres was seen to separate

itself frvm the right optic tract a little in front of the corpora

geniculata, pass forwards on the ventral surface of the tract to

the latt^ral border of the chiasma and nerve, and afterwards become

incorporated with the nerve, 'lliis view is in direct oppot<ition to

that of Kellermann, which denies the existence of a fasciculus

lateralis, and asserts that all the fibres intermingle in the chiasma.

Ganser analyses the case npon which Rellermann's theory is based,

and declares it unsatisfactory and indecisive.

The non-decussating fibres are distributed to the temporal half of

tlie retina, the decussating to the nasal half and to parts of the

temporal half. The area centralis seems to be supplied by both

kinds of fibres. After destruction of the decussating fibres of the

optic chiasma, there is atrophy of the nerve-fibre layer, and of tho

ganglion-cell layer in the nasal portion of each retina.

Kemoval of the posterior parts of the left cerebral hemispheres of

new-born cats caused homonymoiis right hemianopsia, and on the

animals being killed nine months afterwards, the left optic tracts

were found atrophied, and the atrophy was less extensive in the

left optic nerve than in the right, showing that the decussating

fibres ai« developed more largely than tho non-decussating. The

nerve fibre layers were thinner on tho left side of each retina ; in

other words, there was a homonymous left-sided atrophy of the

layers.

Ganser's paper concludes with some observations on the anatomy

of the corpus bigeminum anterius.

Meyer on a Case of Haemorrhage into the Pons with

Secondary Degeneration of the Fillet—A man, aged 48

(Arckiv /. Pt^ch., Bd. xiii. p. 63), after a slight apoplectic seizure
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was fuund to have ootupleto paralybiit of the riglit facial and

abducons nerves, with conjugate paralysis of the left rectus

intornuB, anaosthcsia of the left half of the face, trunk, and ex-

tremities (least marked in the face), bypersBsthesia of the right

half of the face, and pare-sis of the left limba. The paresis sotm

disapjicarod, leaving only ataxia of the left arm. Hoadadie and

vertigo were prominent symptoms in the case.

On post-mortem examination a htcmorrhagic focus was found in

the tegmentum in the right half of the pons. The Icsiun was

confined to the lower two-thirds of the tegmentum, and involved

the following structures :—the common nucleus of the abducens

and facial nervt s with the root-fibres of the abducens, the inferior

facial nucleiis and the facial nerve, the superior olivary body, and

a large portion of the formatio reticularis. The motor portion of

the fifth was intact, and so also was the greater pai^ of the sensory

fifth nerve. Above the limit of the fociis, there was secondary

degeneration of the fillet {$chlei/e), which ceased at the upiier

boundary of tljc pons ; below the focus there was secondary de-

generation of the olivary body and the fillet. The degeneration of

the latter could be traced as far down as the level of the decussa-

tion of tlie pyramidal tracts, the area of degeneration being hero

situated at the periphery of the lateral columns immediately K-liind

the anterior nerve-roots.

Meyer, in commenting on this case, draws attvnii'ii f ioo

absence of convulsions and myoeis, two symptoms which arc

generally found in cases of haemorrhage into the pons. The
paresis of the left extremities is attributable to the pressure

exerte<l by the clot on the pyramidal tracts (which were intact)

:

as ubsui-ption ])roccedod, this pressure so fur diminished that ataxia

of the arm was the only symptom of interfeience with the tracts

that remained. The {laralysis of the left rectus iutcmus was not

due to lesion of the loft oculo-motor nerve, it wa« probably >1

lesion of thu fibres of the postcriur longitudinal fasciculus, >v

as Duval and Laborde have shown, unites the nucleus of the

abduoens of one side with the nuclei of the trochlear and oculo-

motor nervM of the other Mq.

Tuczek on Spinal Lesijns in Ergotism.—Tuoaok (ilrrAie

/. P$ifeh., Bd. xiii. p. 00) roix>rtH 15 cases of spasmodic ergotism

whiuh came under his notice during an epidemic of the malady, all

of which presented symptoms of spinal diaeaae. The most frt-queni

symptom was abscuoc of the [uttollar tendon reflex. This waa
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olmorved in every cam. Other Nyinptotns were pamsthesue, ataxia,

tliminlHhod sensibility to paiii, 6cc. Theao syiuptoms showed them-

selves months after the aoute intoxicant st-igo, when the patienta

were in a condition of marked cachexia. In four of the omms (one

was only 9 years old, another 16) a po«t-mortem examinaticm was
made, and in all there was found scleroKis of the external division

of the posterior colamns. Pathologically, the cases differed from

tab«a solely in the rapidity of the development of the morbid

prooen. llie author finds an analogy to the appearance of tabes in

ergotism in the occnrrenco of an acute primary disease of the poa-

terior columns in exceptional cases of pellagra, lepra, absinthe-

poisoning, scarlet fever, and diphtheria.

W. J. DoDDS, M.D., D.Sc.

Lemoine and Lannois on Spinal Perimeningitis. (Betm«

MenaueUe de Medecinc et de Chirunjie, Juin 1882).—A case is

related in which paraplegia was rapidly developed five days after

a slight fall, attended with symptoms resembling those of acute

as'jending paralysis ; death occurring in this short period, attended

with the phenomena of asphyxia. The autopsy showed the rare

lesion of boft^ning and disintegration of the spinal cord from

pressure of pus formed in the perimeningoal ctllular tissue.

A parallel case is quoted by the authors from the Berliner

KUmaehe Wochenachri/i, 1877, reported by Lewitzky.

Case of Pseudo-muscular Hypertrophy- By Dr. C. A.

Pekeluarin*;, Utrecht (Virchow's Archiv, Atig. 1882).—This case,

in which the author had the opportunity of examining the spinal

cord, was that of a boy fourteen years of age. His mother lo-

ported him to have been bom without any abnormal appearance.

Soon after birth the disproportion of the size of his head to the

rest of his body was very evident. His g owtli was tardy. He
only learnt to speak at three years of age. At four years his

locomotion was imperfect; ho limped, and often fell. The calvee

of his l^s were thick ; and when ho was five years his arms also

large, but powerless. His hands and fuct suffered from cold. He
maintained a half-sitting, half-kneeling posture, the thigh firmly

bent to the trunk, and the legs fiexed on the thighs. Any
voluntary movement was difficult. The muscles, though they felt

large, were very feeble ; they responded only to a strong electric

current. The bo<ly generally much emaciateil; the thomx do-

formed. He suffered from disonlers of the digestive aud i\ >|>i-
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ratory organs. He died from an attack of bronchitis in time
days. On poet-mortom examination there were fonnd traces of

former disesse in the lungs and pleura. The cranium was thick

and Iiard.

Examitiation of the SpineU Cord.—The central canal in the cervical

and dorsal regions was dilated and irregular in outline. Nnclei

wore accumulated, more especially where the canal appeared

l)ent uix)n itself; in the lumbar region and conus medollaris the

Inmon was completely occluded by nnclei. On a level with the

canal on both sides was a wide opening, which communicated

with the anterior spinal fissure and contained a distended vessel

which joined the anterior spinal vein.

Throughout the length of the cord the anterior horns were

seen to be deficient in nerve-cells, and these only feebly ooloureil,

whilst those in the lateral columns were unaltered. No change

was perceptible in Clarke's posterior vesicular column. In some

parts the connective tissue was thickened, but not symmetrically.

The colls in one section were totally wauling. In the o(hiiui

medullaris all the cells of the lateral regions of the horns were

degenerated. In the grey substance the vessels were numerous

and distended, and here the degeneration of the nerve-cells waa

most advanced.

In this instance, as in those recorded by Clarke, Gowera, and

Roes, with the atrophy of the muscles was fonnd d^^eration of

the cells of the anterior comua of the cord. The question arises,

whether the muscular atrophy is the cause of the degeneration of

the nerve-cells, or whether the pathological condition of the nerve-

centres iH to be blamed for the malnutrition of the muscular fibres.

It would seem that the latter is the right answer. In the first

place it is not to be supposed that an inflammatory process oonld

spread from the muscles along the spinal cord ; neither the nerve-

roots, nor the white columns of the cord, show any corresponding

softening. The dilatation of the vessels and the abnormal state of

the circulation in the grey matter may be assumed to be one

oause of the atrophy of the muscles.

Perhaps in the case before us we may go a step further. The
patient had been the subject of chronic hydrooephalns. The thiok-

xum of the skull left less space tor the fluid in the vwtrioles. Tbo
wide lumen of the cord was evidence altto of a degree of hydro-

rachis, the fluid of which had gradually dooreaaed. Were the

spinal oord a aoft-wailed tube, the removiU of ita fluid ooDtenta

would oause a collapse of its walls. This not being exactly the
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case, the walls of the central ainal would yield towards its lumon,

and the vessels of the surrounding stmcturcs would bo affected

by the diminished pressure. The vascular canals on both sides

of the central canal were extraordinarily large. The hypenemia
hence induced would uf neooosity influence the nutrition of all

adjacent structures—a state of oedema might take place in the groy

matter, with a disintegration of the epithelial cells filling the

central canal. Thus wo revert to the opinion of Duchenno as to

the cerebral oiigin of this form of paralysis. Notwithstanding that

many cases of pseudo-muscular hypertrophy have been reo«.»rded

since Duohenne's time, the presence or absence of hydrocephalus

has not been noticed, although in some instances this must have

had cuusiilerablo influence in its causation.

Sarcoma of the Orbital Surface of the Brain, with wasting

of the Gyri Recti, liy Dr. Orro (lUeuau). (Vircliow's ylrcAjV,

Sept. 1882.)—This case. Dr. Otto observes, presents two points of

interest : first, the origin and seat of the tumour, and secondly, its

relation to the question of localisation. The patient was thirty-

seven years of age, of healthy aspect, in December 1879. He
inherited no special tendency to disease. Two of bis brothers

were rather feeble-minded. Himself had the ordinary mental

powers. He was married, and the father of three children. Had
been an intemperate man. In tiie summer of the same year,

1879, ho had an attack of jaundice with giddiness, &c. : after this

he became changed in manner, began to entertain suspicions that

he was being poisoned, that his life was being plutted against,

that his wife was unfaithful to him, &o. &o. Hallucinations of

sight and hearing supervened, and lent force to his suspiciousness,

and led to outbreaks of violence. About the middle of March

these hallucinations diminished, his health generally improved ; he

occupied himself in garden-work, but his mind gradually became

weaker. This amendment did not lust. One day he complained

of severe pain on the right side of the head; his conjunctivas

became congested ; he declared that the drinking-water was mixed

with blood. He became violent, diarrhcea su|)crveued, and ho died

in about eleven hours.

Pogt-mortem examinaU<m.—The surface of brain was flattened,

the veins turgid. On raising the brain an oUiptical-shaped tumoiir

was found between the dura mater and the under-suiface of the

frontal lobes; extending from the foramen ctecum to the scUa

Turcica. The connections of the connective tissue with the dura
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mater wore easily broken down with the handle of a acalpel

;

a turbid piiriform fluid escajMid from the centre. Tlie meaanre

rncnf B wore : length, 6 cm. ( = 2-36 Eng. in.) ; breadth, 6 cm.

(= 106 Eng. in.); depth, 3 cm. (= 1-18 Eng. in.); the under-

Kurfacc was irregular, ooonpied the poeition of the ffyri recti, and
extended backward to the liordcr of the optic commissnre. The
olfactory nerves could be traced uninjured to the roots. The
tumour was united to the cerebral substance posteriorly. Micro-

scopically investigated, the mass was found to consist, of round-

celled parcoma. No nerve-cells were to be found in the adjacent

cerebral ci)nvoluti<m8, but debris, fat and pigment colls.

What does this osiae teach %vith referenoe to the question of

localisation? The great degree of pressure exerted on both

gyri recti, and exclusively on them, might have been supposed

to demonstrate their functions as satisfactorily as any set of

experiments.

Hitherto no experiments have boon directed to investigation ofthe

undor-Burface of the orbital lobes, since they are almost inacoessible.

The ex{)criments of Ferrier have referred the seat of sense of smell

to the gyri uncinati, but even this is open to doubt. Two caaea

are on record, one by Longet, the other by Nothnagel, in which

the roots of the olfactory nerve were pressed upon, and the adjacent

cortical substance had been absorbed, but in which, nevertheless,

the sense of smell was preserved. It was in the present cai>e, for

the man was a great lover of flowers and their odours, and was a
good judge of cigars. Thus it appears that this complete destruc-

tion of the cortex of the gyri recti affoids no conclusive evidence

as to other functions, but rather indicates that these portions of

the brain ik)88C88 some functions, latent and yet to be discovered.

W. B. Kbstivki, M.D.

Sciamanna on the Excitation of the Human Brain.
(Arch, di Pnch'atria, 1882, p. 209.)—The auth«.r had the oj>por-

tunity of applying both faradio and galvanic stimuli to the brain

(chiotly through the dura mater) of a man who, in oonsoqaenoe of

au accident, hud lo«t part of the right jwrietal bono.

Excitation of the middle of the ascending frontal convolution

producoil contraction of masKoterH and closure of the jawn; of the

lower third of tho ascending parietal: raiaiiig of the left ala nasi

and comer of month ; of posterior central fissure (between ssoend-

ing {tariftal and inferior }>arietal lobe) : flexion of arm and raising

of eyebrow ; of jtosterior jiortion of plica supramarginalis (near
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infouor U'iu|v.ml convolution) : rotation < 'I Ifft, nioviiuL-nts

of orl)icnl iris piilpcbrarnm, of tongue, ami <

Bechterew on the Functional connection of the Olivary

Bodies to the Cerebellum. ( r^'^n'^r''* ^rrftir, 1882, p. 2o7.)—

The author huco('«<lo 1 in destroying the olivary l>odio8 in animals

without o]H.iiing tho spinal canal, and obsefved the following

distui l>anci*« of etjuilibration and motion :

—

A. Forced movements, such as rolling on the long axis of the

body towards the injured side, with nystagmus, one eye being

turned down and inwards, the other up and outwards. When the

lesion was of a slight nature : running movements forward, or

" manage," or throwing the body backwards.

B. Forced positions : lying on the injured side, or rolled together

towards the Bound side.

C. Want of equilibration : reeling or impossibility of walking

or standing when the lesion is bilateral ; titubation and tendency

to fall on the injiire<l side, when unilateiaL

Tho author has found that lesions in the neighbourhood of the

infundibulum of the third ventHcle also produce perturbations of

the same nature ; and concludes that these parts are in close func-

tional relation with the cerebellum. It is probable that Goll's

(sensory) columns terminate in the olives. Me^oiert thinks that

the latter organs are connected by fibres within tho medulla with

the opposite lobe of the cerebellum ; but this view is inconsistent

with the fact of the rolling movements occurring towards the

injured olive, as they do towards the injured cerebellar peduncle.

The general conclusions are, that we may conceive the semi-

circular canals, the infundibular region and the olives, as organs

transmitting to the cerebellum centripetal influences derived from

the aooastio, optic and tactile organs respectively, all of which

are necessary to the elaboration of the outgoing equilibrating

impulses.

Monakow on the external Acoustic Nucleus and the

Restiform Body. {Neurolog. CentrU. No. 21, 1882.)—The author

<]ivi<lcd the left half of the spinal cord immediately below the

t1<ciis.sation of the pyramids in a rabbit on the day of its birth.

Six months afterwards the brain was examined, and tho following

changes found : atrophy of left lateral columns of the medulla

;

partial atrophy of the left formatio reticularis; atrophy of the

lateral cerebellar tract; atrophy of left funiculus cuneatus and
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ita nnoleiu; atrophy of tho oxtomal aoonstic naoleos; pMiial

atrophy of the loft oorpns restifurmo (inner nde); partial atrophy

of o<»rt©x of upfier venniforin prooess.

No change in the auditory roots, ascending trigeminna root, or

inner part of cerebellar pediinolo. Hence tho author concludes

that the external acoustic nucleus is in relation with Kpinal fibres,

and not with the anditory nerve nor tho cerebral pednncle; that

the funiculus cuneatus pasutes partially tliruagh the corpus revti-

forme ; that the lateral cerebellar columna terminate in the snperiur

vermiform process.

[In a paper recently read before the Soci6t^ de Binlogie, Labordo

gave an account of some expei iiueuts made by M. Duval and himself

on the semicircular canals and tho corpus reHtifurme. Inj

both cases gave rise to the same phenomena (Ic'S of equilibn

He describes certain fibres which he believes to start from thu

ampullai and sumo of which go to the restifonne bjdy, others to

the cerebellum.—J?e^>.]

Lepine on Trismus of Cerebral Origin. {Bevue de Mide-

riW, 10, 1882.)—The autlior ol»ervcd a case of left hemiplegia,

with trismus, following haemorrhage into tho claustrum, external

oajisulo, lenticular nucleus, and pressing upon the cortical Inv-rd

of the insula and foot of the ascending frontal convolution,

trismus was tonic, and lasted the throe days which intervow)d

between the attack and tho death. No other spasmodic symptom
Mras present. The author thinks that tho trismus depended upon

irritation at the foot of the ascending fix)utal convolution, where

Ferrior has localised the motor oontie of the jaw in the monkey.

It is strange, he adds, tliat the phenomenon is not more commonly

met with, but quotes a few oasos by various observers where trismus

co-exbted with lesion in tho neighbourhood of ascending firontaL

It may be said in explanation of this fact that the masticatory

movements require strong electrical stimuli for their produotiim

;

nuwtication, like walking, is a less ** cerebral " act than movements

of the arm, for instance. This considcrai ion may also explain,

perhaps, the bilateral occurrence of trinmus in unilateral lesion.

As a help to K^calising the lesion, trismus can scarcely give

a certain clue when accompanied with 8im)>le hemiplegia, but can

do so when associated with a monoplegia or aphasia.

Eisenlohr on Circumscribed Anterior Poliomyelitis in
tllC Adult. {NcHroltHfi^kc* CrHtrnibhU, N«\ 18, 18h2.; The
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author deecribos a case in which a number of miuolefl of tho right

arm and hand were d^euerated, atrophied and paralysed. Atrophy

was preeont in the interosani ; the thenar muscles were atrophied

nni paralysed. Of the muscles supplied by the mu8cuIo-«piral

ito Kupinator longus was healthy ; tho triceps and extensoni much
atrophied and paralysed. The pectoralis major and serratus

inticus were ahio deeply affected. The deltoid, pronators and

tli'xors of forearm were somewhat wasted, and weaker than normal.

A careful examination of the cord showed it to be healthy, except

iti the cervical region, when, between the sixth cervical and fint

.')r8>4l roots on the right side there was evidence of sclerotic

hanges. These were confined, nt the upper part uf the altered

ract, to the poetero lateral group of large cells. From the level of

the lower fibres of the sixth root the whole anterior horn is impli-

cated as far down as the level of the eighth root, the lateral portion

being most altered. The white matter was normal, w^ith tho

exception of the fibres forming the roots.

The author concludes with some remarks concerning the spinal

liH^isation of the motor centres of the arm muscles. l*he escape

of the flexors shows them to be innervated from above the sixth

root. The implication of the triceps and pectoralis, on the other

hand, proves them to derive their su| ply from the sixth to the

'.;hth roots, 'llie same remark applies to the extensors of

:ie hand and fingers, 'ilie partial paralysis of the hand muscles

agrees with the view that they are innervated by the eighth

cervical and first dorsal roots. It is, however, difficult to explain

the paretical ajndition of the long flexors and deltoid muscles.

Unfortunately no examination had been made with reference to

their reactions to the galvanic current.

THerordt on Atrophic Paralysis of the Upper Extremity.
(^Deuisches Arch. /. Klin. Mtd. August, 1882.)—Tho discovery of

the influence of the anterior horns upon the nutrition of muscles,

gave rise to a tendency to assume poliomyelitis in almost every

case where muscular atrophy was a prominent symptom. A reac-

tion in the opposite sense has lately become manifest, and Leydon
has aererely criticised those views, asserting the frequency of

neuritis as a cause of atrophic paralysis. Morbid anatomy is, by
itaeU, insufficient to solve the problem before us. A careful clinical

analysis of a large number of cases is required. Nineteen cases are

described by the author, who insists upon the importance of four

oints of view from which to compare the phenomena observed in
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Moh : the chronologioal relatiomi of pftraljus and atrophy ; the

localisation of paralysio in the varioiut mtuclee; the preaence or

absence of concomitant sensory disturbance ; the electrical reaotiooa.

Analysis of his cases in the light of these considerations reaches

the following conclusions :

—

In peripheral paralysis of traumatic origin the motor disturbance

is oonfinod to muscles supplied by the injured nerve, and is followed

by atrophy. Loss of sensation is present when the lesion is severe,

but usually occupies only a part of the district involved. Electrical

reactions vary with the depth and date of the lesion; near the

injured spot swelling and tenderness of the nerve testify to

secondary neuritis.

In peripheral neuritis the paralyeiis is usually &>nfined to the

province of one nerve. Muscles innervated b^' nerves given off

high up by the affected tmnk may escape. Paresis piecedes

atrophy, but not always. Sensation, when diminished, is not

extensively so. Reaction of degeneration occurs when the disease

is severe, but the responses of the various muscles involved differ

greatly. There is frequently swelling and pain along the nerve.

Progressive muscular atrophy affects muscles either in a diffuse,

untypical manner, or according to physiological groups, usually

beginning in the small muscles of the hand. Atrophy and weak-

ness progress together. Reactions of degeneration usually present,

but nut easy to demonstrate. No sensory symptoms. Fibrillary

contractions frequent.

Anterior (chronic) ix>liomyeliti8 attacks physiological gronps of

muscles. Atrophy secondary to loss of power in ordinary cases,

but may follow u parallel course. No evident sensory disturbanos.

Electricully, partial or complete reactions of degeneration.

A. I)E WAXrKTILLK, M.A., M.D.

END OP vol. V
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